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The chances are that you would not have to go to all the trouble and 
inconvenience pictured above to install a LANDIS Pipe Threading 
and Cutting Machine in your refinery. : 


The picture shows the last stage of a long trip made by an 18” 
LANDIS to a concession in Southern Bolivia — thousands of miles 
over water, mountains and through the jungle. 


Expensive? Yes! But the cost of the machine and the expense of 
transportation was more than justified by the economical operation 
plus the absolute certainty of obtaining cleanly cut, correctly 
tapered, accurately formed threads. Further, the purchaser knew 
from past experience that years of trouble-free service are built 
into every LANDIS Pipe Threading and Cutting Machine. 


if it is results you want — install LANDIS. 


LANDIS MACHINE COMPANY, INC. 


Waynesboro, Penna. 
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OMMERCIAL polymerization practices, to- 

ward which the industry is drifting more 
rapidly than was thought possible just a few 
months back, is an important achievement of the 
chemical engineer. In fact, it is looked upon by 
many as the most important chemical engineer- 
ing achievement of the present decade. A hur- 
ried study of its possibilities brings to light the 
fact that the “poly” plant in all likelihood will 
mean as much to the industry technically and 
economically as did the advent of liquid-phase 
cracking. Polymerization is the tool needed by 
the industry for the preparation of motor fuels 
of higher octane rating which will be demanded 
in the near future. Its extensive use as a tool for 
production of both more gasoline and better gas- 
oline is certain. Several of these plants, some 
large and some of semi-commercial or pilot type, 
are in operation and others are proposed. One 
large installation will soon go into construction 
on the Texas Gulf Coast. Foreign interest is re- 
ported to be more important than was expected. 
The present licensors of the three available proc- 


October, 1935—A Gulf Publishing Company Publication 








Polymerization... 


esses are very busy with estimating and with 
preparations for construction of plants. 

The gases produced by cracking, the increas- 
ing volume and low value, have spurred on cer- 
tain research workers for the past several years. 
Close contact with some engaged in this research 
and knowledge of the rapidity of the develop- 
ment has contributed to certain prophetic edi- 
torial treatments in these columns during recent 
years. It was once editorially surmised that at 
some future date motor fuel specifications might 
be written on the basis of designating quantities 
by percentage of saturates and unsaturates per- 
missible in a given motor fuel. The possibilities 
of polymerization 'as a tool for preparation of 
motor fuels predominantly of unsaturates now 
are obvious, although it is granted that wide- 
spread production of such motor fuels remains 
some years in the future. The process, however, 
may well be an important contributor toward 
production of motor fuels of better uniformity 
chemically. Chémical non-uniformity is the qual- 
ity lacking in present day motor fuels that causes 
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variation in performance characteristics, all other 
factors being equal. 

Of the three polymerization processes now be- 
ing offered the industry, two are of the catalytic 
type, which polymerize olefinic cracking plant 
gases to liquids boiling in the gasoline range 
with unusually high blending values. Another 
process converts paraffin hydrocarbons to olefins 
and then polymerizes these into liquids of high 
octane value and blending value. The newer 
processes will charge liquids or gases of practi- 
cally any type and ultimately convert relatively 
large percentages of the charge to polymer liq- 
uids for use as a blending medium. A sepa- 
ration of light distillates predominantly paraf- 
finic for special treatment in polymerization units 
is a logical step and such separation may well 
come about after the cracking and reforming unit 
has done all it can with material usually charged 
to its furnaces. A process or combination of 
processes is in the offing which will digest any 
material given it and produce motor fuels mark- 
edly predominating in unsaturates or polymers 
which will come close to answering the ap- 
proaching demand for 100 octane motor fuel. 
Aviation, with its need for 100 octane rating 
fuels, received its needs but recently. The auto- 
mobile does not need it yet, but the time is com- 
ing. There are so many possible variations of 
application of polymerization to motor fuel pro- 
duction that its influence upon the industry is 
extremely difficult of appraisal. 

During the year the principle published work 
dealing with the technology of polymerization 
has been presented before the spring and fall 
meetings of the American Chemical Society. The 
symposium presented at the spring meeting has 
been published in the August and September is- 
sues of the society’s “Industrial and Engineering 
Chemistry,” and the work presented in the fall 
meeting will be published later this winter. At 
the semi-annual meeting of the American Petro- 
leum Institute, Universal Oil Products Company 
presented its process under the title “Polymer 
Gasoline From Cracked Gases,” which was pub- 
lished in the June issue of The Refiner, Vol. 
14, No. 6, page 249. Elsewhere in this issue is 
a non-technical discussion of “Thermal Polymer- 


ization of Gaseous Hydrocar- ne 
bons,” released late in Septem- ia, 
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ber by The Polymerization 
Process Corporation (now, for 
the sake of brevity, becoming 
rather widely known as “Poly- 
co”), At the.annual meeting of 
the American Petroleum Insti- 
tute next month in Los Angel- 
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with all three of these processes now being 
licensed are to be presented. These will be pub- 
lished in THE REFINER, issue of November, 1935, 
Thus both the fundamental information and the 
technical data relative to this important develop- 
ment are being widely disseminated. 

The work of The Pure Oil Company in devel- 
opment of its Gyro polymerization process is 
rather widely known. This company has been 
using its own process with satisfactory results 
and the process now is being licensed through 
Alco Products, Inc. Likewise the work of Uni- 
versal Oil Products Company in this field, espe- 
cially through the operation of the commercial 
unit at Shell Petroleum Corporation’s East Chi- 
cago refinery, has attracted a great deal of atten- 
tion. A large unit of this process is scheduled for 
early erection at Pan American Petroleum Cor- 
poration’s Texas City refinery. 

In The Polymerization Process Corporation 
are grouped the patents and processes of Phil- 
lips Petrolem Company, a pioneer in the field, 
Standard Oil Company (New Jersey), Standard 
Oil Company (Indiana), The Texas Company 
and The M. W. Kellogg Company, the latter 
concern being the licensing agent. 

With this group offering and owning processes 
it is logical to assume that the companies in- 
volved will progress rapidly in the establishment 
of commercial units at their refineries. This work 
involves Shell Oil Company of California and 
Standard Oil Company of California, owners of 
Universal Oil Products Company; continued de- 
velopment on the part of The Pure Oil Company, 
developers of the Gyro process; and utilization 
of the “Polyco” process by those involved in that 
corporation. These include Standard Oil Com- 
pany (Indiana) with its subsidiaries, Pan Amer- 
ican Refining Corporation, Utah Oil Refining 
Company and Stanolind Oil & Gas Company, 
also The Texas Corporation and The Texas 
Company of California; Phillips Petroleum Com- 
pany with one unit operating at Borger, Texas, 
and with additional refineries at Okmulgee, Ok- 
lahoma, and Kansas City, Missouri; and in 
Standard Oil Company of New Jersey group is 
Standard Oil Company of Louisiana, Humble Oil 
& Refining Company and Colonial Beacon Oil 
Company. The operating re- 
fineries of all these companies 
cracking 
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are equipped with 
processes. 

With successful commercial 
application of polymerization 
work definitely established, and 
with recovery running usually 
from three to six gallons per 
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McClanahan Refineries, Inc., 
plant at St, Louis, Michigan. 
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Michigan Refineries 


iY ENTEEN companies engaged in refining in 
\J Michigan, with 18 refineries, have a total crude charg- 
ing capacity of about 40,000 barrels daily. Most of these 
tefineries are simply skimming plants; most of them 
having facilities included in the design for the manu- 
facture of special naphthas, chiefly rubber solvents, 
Varnish and painters naphthas and Stoddards 
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naphtha. Only two cracking plants have been erected, 
one of these being the White Star Refining Company 
installation at Detroit, now several years old 
(REFINER, June 1930, page 81), and the recently com- 
pleted Dubbs installation at Naph-Sol Refining Com- 
pany’s Muskegon refinery. Several additional skim- 
ming plants are contemplated in the near future, and 
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Refining Companies, Location of Plants and Capacity in Michigan 
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CRACKING 
Crude —stiite 
COMPANY Capacity Type Capacity Type 
Bair Oil Company, Grand Ledge ' 
rn nme aCe: “CHMOD CUOUTM oss kc ccc cc wc ccc vsscccsceccestes 100 skim 
President and General Manager—F. M. Bair is 
Central Michigan Oil & Refining Company . f 
en OD sag ct cc ck wocccvcecdbesccccccccdvescves 500 skim I 
President—O. A. Pucanning 
Superintendent—I. H. Beattie 
H. H. Cross Company, 122 So. Michigan Ave., Chicago , 
I, CUES, OVERS 5 5. occa cc ccc ccc cc ccdassmedcctcceveccsesecs 500 skim 
President—H. H. Cross 
Vice President—Geo. P. Fox 
Kent Refining Company, Grand Rapids , 
Plant Location—5 miles east of Grand Rapids... ............ccccsccccccsccscsccscecees 500 skim 
President—J. J. Kerins 
Superintendent—J. B. Ryan 
Ke ne Refining Company, Detroit : 
Plant Location --12080 1 Le Ge Pela 2 6. xsccieeapbeieecle's ove cb atcdeeee 1,400 skim 
President—Wnm. Fisher 
Superintendent—Leon Komisaruk 
Chief Chemist—Amos Comay 
McClanahan Refineries, Inc., Mt. Pleasant : 
ere aa bin 6.0) ope sews s dee ceebh ee cuens cevews oS 1,500 skim 
President—Walter L. McClanahan 
General Manager—D. E. Foster 
Superintendent—M. C. Sumpter 
Chief Chemist—M. C. Sumpter 
Mid-West Refineries, Inc., Alma : 
Nene ncn en de. ss dia dacaweenssieddanccccectesens 1,200 skim 
President—B. J. Skinner 1,500 (bldg.) skim 
Superintendent—J. G. Marshall 
Naph-Sol Refining Company, Muskegon 
Plant a rs i es Dp heindideeeseeebbeccieceseseveseses 2,500 skim 500 Dubbs 
President—Walter F. Anerson tw 
Superintendent—H. B. Burrell wo 
Chief Chemist—W. C. Fisher ther 
Old Dutch Refining Company, Muskegon ; stru 
Neen een sb wc eb nimetebe eamieeseceedsseceecccses 3,000 skim 
President—John Borden cor 
Superintendent—F. H. McCormick mer 
Assistant—C. Mitchel - 
Chief Chemist—Dr. Geo. Van Epps this 
Chemist—Del Camp . T 
Peerless Refining Company, Grand Rapids X | 
Plant Location—Grand Rapids (Shut down)................ccceee cece cece eee eeeeeees 500 skim pec 
ns caeccds be cbicsccencesescensoccececvns 500 skim frot 
Owners—Taggart Brothers ' 
stra 
Pentagon Refining Company, Plymouth : 
Plant Location—Plymouth (Building)...............ccccccccccccccsceccdecceccccceees 1,500 skim tan 
President—Herbert J. Conn ada 
Construction Engineer—E. G. Guy 
Construction Superintendent—R. J. Lee exc 
Pure Oil Company, Chicago, III. frac 
ee Le Calas sah 644i obs 600 sa Cue ed bebess eessvescedas 3,500 skim in 
General Superintendent—R. C. Osterstrom ing 
Superintendent—K. B. May con 
Assistant—R. H. Kidder 
Resident Chemist—C. L. Harlinger tio1 
Roosevelt Oil Company, Mt. Pleasant : top 
Nee de a 6g caw bee Seance keeed cvbeccenesesicnes 5,000 skim pro 
President—C. L. Maguire 
Superintendent—E. R. Hively cra 
Assistant—Ralph Norris h 
Chief Chemist—W. B. Howard W 
Standard Oil Company (Indiana), Chicago era 
Ue MRIOU MEDS —-(ERGE GOWN) .... 20.0000. c ccc cece cece cc ccccccccccsccecees 1,800 skim Inf 
Superior Oil Company, Elsie ma 
es oe ont OAs bodkipediniodescdaee doseeacceod eS coeks 750 skim tio? 
President—H. J. Smith 
Superintendent—Robt. Guy ° pie a by 
Sweet Oil Refining Company, Wyman It 
nie re eee kad aes deeae codieseceeebesenesocsbwaes 750 skim f 
President—H. H. Rice or 
Vice President and General Manager—Max Pray nec 
White Star Refining Company, Detroit (Socony-Vacuum Oil Company Subsidiary) kn 
Nee nN eM uke dhis ding sc06 eecadeccce 12,000 skim 6,000 4—Dubbs s 
President—H. A. Coffin i—White Star lat 
Executive Assistant—H. M. Sullivan ar 
Superintendent—S. G. Keller it 1 
Chief Chemist—E. H. Potthoff of 
Chief Engineer—C. R. Miller 
: — the 
sig 
Oc! 
mc 
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The Pure Oil Company’s 


two are scheduled for immediate construction. Fur- 
ther, several companies are giving thought to con- 
struction of cracking units and reforming units, or 
combinations of cracking and reforming units. Poly- 
merization processes will also prove of advantage in 
this area. 

The average refining conditions in Michigan are 
peculiar to that district in that the crude produced 
from the majority of the fields refines easily into 
straight-run products of good quality except for oc- 
tane rating, and the lighter fractions are readily 
adaptable to fractionation into solvent naphthas of 
excellent grade. The anti-knock value of the gasoline 
fraction is much lower than any other major produc- 
ing and refining district in the United States. Such 
conditions brought about the investigation of adop- 
tion of the cracking process for cracking gas oil and 
topped crude, as well as reforming the straight-run 
products. Fair yields are reported when skimming, 
cracking, and reforming is employed, but, it is said, 
where the desirable octane rating is secured, the op- 
eration is accompanied by large fixed gas production. 
Information is not currently available as to what 
may be accomplished with the various polymeriza- 
tion processes when used to treat the gases produced 
by the cracking units operating on Michigan stocks. 
It is apparent, however, that cracking, naphtha re- 
forming, and perhaps polymerization, are the tools 
necessary to production of motor fuel with good anti- 
knock characteristics. Lead susceptibility of distil- 
lates from Michigan crude is generally poor. Thus 
it is apparent that the concerns refining the majority 
of the crudes produced in Michigan must resort to 
the use of all of the currently available processes de- 
signed for producing both satisfactory yields and 
Octane rating, if this crude is to be processed for 





Midland, Michigan plant. 


therefore many of the refineries in the state have been 
satisfied with either the production of third-grade 
motor fuel selling at one cent per gallon less, in tank 
car lots, or they have gone into the production of 
solvent naphthas for which products good prices 
have been received. 

It is said by some refiners that the present capacity 
of plants in Michigan, built chiefly for production of 
gasoline with low octane rating and special solvent 
naphthas, is ample to supply existing markets. If this 
be true then the logical course for concerns operat- 
ing in the area is that of installation of processes 
capable of producing motor fuel of high octane rat- 
ing, and that is the trend at present. Those concerns 
going into the cracking and reforming field will pro- 
duce gasoline of higher quality and receive, accord- 
ingly, higher prices for the product. As more con- 
cerns engage in the production of motor fuel rather 
than solvent naphthas, still other plants are estab- 
lished for preparation of low-grade gasoline and 
high-grade solvent naphthas, and the Michigan refin- 
ing district continues to grow in importance in total 
capacity and number of refineries. 

Yields from refinery operation processing Michi- 
gan crude are shown below. The data is from a re- 
finery which is fairly representative of the district. 


Percent 
Rubber Sapna aes +0 FS KE Y 
VRRP BAS iiss a Ro gi ess cde 7 
Stodidastin WOOO ooo osc occas tes 10 
amen seis ei nce cnacnmees 10 
pa ete ee any coer a ep Be. 11 
UGE ae 08... sckgck,. vec eaees eee 13 
Baek O88 sckocs ceases «8 ee 30 
(sae ated 1008 oka vic Shine o's s dace he 2 
iy 100 if 


hed 





motor fuel. Such operation is costly of installation, Car loadings of straight run gasoline from Michi3 
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gan crude, an analysis of which was taken at random, 
show the following ASTM-Engler distillation. 


CE Ns bs a'nkce e's 04 aa 08 « 68.6°A.P.I. 
asd 0 Gal's cb ds 6s omens 104°F, 
ee aoa 146°F. 
I wb boa io 5+ 6 wSS-0 30 162°F. 
PIII Shien cw owvse veces 182°F. 
I don SN coco 06 cip.w 0 196°F. 
EE. 6dbg bos 68 oo ohh o's 210°F. 
SSS rare ee 222°F. 
EE Pig oS bs 6 Ska apes 234°F, 
EE aN co wits Soni wakt<.¥s 246°F. 
IE) d's gb e's s 0-0 0 0 pws 6% 258°F. 
0 Bere wre ray: Par 279°F. 
SII i'e-6 wie ae » ob altho: « 294°F. 
SE Saab has VA GW hws Ae eHRs8 298°F. 
Of eee ee) ed 
EET Snare ery 94 percent 
es oe nn pe Clack & .5 percent 
Distillation loss ............ 5.5 percent 


The octane rating of the above motor fuel, when 
untreated with benzol or other materials, is about 25. 
If the end point of the gasoline is raised to around 
400°F., the octane rating is appreciably lower; in 
some instances falling to as low as 15. For this reason 
and because of the amount of gasoline available and 
because of the quality of the product in every respect 
save octane rating, it is only logical to assume that 
cracking, reforming and polymerization processes 
will be more widely used. 

A large portion of the Michigan crude is not re- 
fined within the state but is shipped to the plants of 
large companies in nearby refining districts. At To- 
ledo, Ohio, for example, it is refined by Pure Oil 
Company, Standard Oil Company of Ohio, Sun Oil 
Company, Gulf Refining Company, and Wayco Refin- 
ing Company. White Star Refining Company (White 
Star division of Socony-Vacuum Oil Company), at 
Detroit, has in the past operated on Michigan crude, 
but is not doing so at present. The Dubbs cracking 
plant erected this year by Naph-Sol Refining Com- 
pany, Muskegon, is operating on Michigan topped 
crude, but information as to results, both as to octane 
rating secured and yields from the plant, is not pres- 





ently available. However, it is said that good yields 
have been obtained, with octane rating of the finished 
motor fuel sufficiently high that when the gasoline 
is treated with tetra ethyl lead a very desirable fue| 
is secured. When the information secured through 
the operation of this plant is available to the in. 
dustry in Michigan, undoubtedly several other crack- 
ing unit installations will follow. 

Treating gasoline manufactured from Michigan 
crude does not offer serious difficulty and sodium 
plumbite treating is the method generally used, 
Colors are excellent when the distillates are removed 
from the fractionating columns with gasoline and sol- 
vent naphthas testing 30 plus. Kerosenes and distillates 
have an acceptable color without acid treating. 

Corrosion has not been encountered in straight dis- 
tillation work sufficiently severe to cause serious 
difficulties. However, practically all of the plants 
have facilities for the introduction of anhydrous am- 
monia as a means of preventing corrosion to con- 
denser coils, this being the only point in the system 
seriously affected. Ammonia is purchased in standard 
cylinders, metered to the vapor lines at a point vary- 
ing from the outlet of the columns to a point near the 
primary exchanger or condensing section. 

During 1934 Michigan produced over 10,000,000 
barrels of crude from about 1100 wells, and its pro- 
duction during this year should be greater because 
of increased drilling activity and exploitation of new 
pools. About 5,000,000 barrels of this production in 
1934 was refined within the state, and the refining 
experience during this year will be in about the same 
ratio. During 1932 Pure Oil Company entered the 
state with a 3500-barrel plant at Midland, (REFINrR, 
September, 1932, page 482, “Automatic Control Fea- 
tures New Michigan Refinery”), but since that time 
none of the major companies have established re- 
fineries in the area, chiefly because of the proximity 
of large established refineries being operated by the 
larger companies at Toledo and Chicago. These nearby 
refining centers offer a convenient market for Michi- 
gan production which is above that quantity required 
by the 18 refineries erected in the last few years with- 
in the state. 
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pecial Products 


Continuously on Improved Sull 


NTIL March, 1934, Old Dutch Refining Com- 

pany, Muskegon, Michigan, was operating its 
refinery with a pipe still and three shell stills. Mount 
Pleasant crude was pumped through the pipe still 
at the rate of about 2000 barrels daily. The entire 
distillate cut was thrown together so that special 
naphthas could be separated by redistillation in the 
shell stills. 

This method of operation was not satisfactory for 
two reasons: first because of the necessity of re- 
running the distillate for the special fractions, and 
second because of the restricted throughput of crude 
pumped to the stills. Consequently, plans were made 
so that the pipe still could be operated as one unit 
and the shell stills in the same manner, both then 
being charged with fresh crude. Company engineers 
in collaboration with Leader Industries, Inc., de- 
signed two special towers for making special naph- 





Old Dutch Refinery 
at Muskegon, Mich. 
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J. C. ALBRIGHT 


thas, both of which were connected to the pipe still 
transfer line; the taller tower taking the job of flash- 
ing, while the second and smaller tower was to re- 
distill or side-strip the separate fractions. The larger 
tower is 60 inches in diameter by 88 feet high, fab- 
ricated locally and of welded construction. Seams 
were butt-welded, inside and outside, and the tower 
was provided with a bolted man-hole cover at each 
bubble plate. Thirty bubble trays were placed in the 
column and the plates were equipped as draw-off 
pans as well as fractionating plates. 

The oil is charged through exchangers on the 
heavier fractions and travels to the dehydrator where 
a closed coil brings the temperature sufficiently high 
that most of the salt and foreign matter in the crude 
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Inspection of Crude, Crystal Michigan, Durbin No. 1 
CRUDE 


B. S. and W 0.1% 
Distillation of Grade with Gravity of each 10% Cut. 








Temper- Gravity, 
Percent ature A.P.I.° 
Te. I... ibe Ab tig aa 72 zm 
ee ae we dee k's « 122 se 
Ns apse eo o5- <p ce'e & <a 170 85.7 
ee oe oss eae die 245 66.4 
RE is era Sr Se 329 56.1 
aga Se ep ee 402 51.6 
Ne a as os 478 46.4 
Yield - a eh 29.6% 
Yield at 395° F........... 9.5% 











A. S. T. M. Distillation of each 10% Cut 


























10% | 20% | 30% | 40% | 50% 
Cut Cut Cut Cut Cut 
Gravity........ 85.7 66.4 56.1 51.6 46.4 
aA O.K. | O.K. | O.K. | O.K. | O.K. 
Sa ee Light 
Yellow; 30 30 30 30 
2 Saar 72 140 230 318 392 
A aE 6 84 170 248 338 411 
Seer 90 174 252 342 417 
as is nies itch han 100 182 258 347 422 
ss syn be vas 109 189 265 352 428 
MGS ass cass 118 196 271 357 434 
LENSER 130 203 279 363 440 
RAS i ia. coisa 142 210 287 370 447 
ER 158 218 296 377 456 
Bo «tts se 00 178 230 308 388 467 
SO EIS Beas 248 326 405 485 
TES ET SPE ae 264 342 423 504 
Rg ks 243 305 386 451 525 
Recovery...... 88.9 99.0 99.0 98.8 98.0 
Residue....... 4.3 1.0 1.0 1.2 1.5 
1 ee 10.0 0.0 0.0 0.0 0.5 
Tests on Fuel Oil 
Gravity. ..22.9 Flash. . .460° F. Fire... .495° F. 


| SER Green Viscosity @ 100° F. 1340 S. U. 


Analysis of crude by Dr. George Van Epps, Chief 
Chemist, Old Dutch Refining Company, Muskegon, 
Michigan. 











is deposited in this vessel. A fuel-to-charge exchanger 
is used to bring up the temperature of the oil as 
high as possible before it enters the pipe still. In 
addition, before the charge enters the first exchanger 
it passes through a clover leaf coil in the top of the 
fractionating column, which serves two purposes; 
one of controlling the temperature at the top of the 
column, and reducing the reflux rate at that point, 
and the other is that of conserving as much heat as 
possible, which aids in reduction of fuel consumption. 

The pipe still was originally a conventional skim- 
ming unit but recently has been converted to a spe- 
cial system for production of naphthas. The pipe 
still contains 90 four-inch alloy tubes made of 4-6 
chrome with 0.5 percent molybdenum. The oil is 
heated to 620°F. before it is flashed to the main col- 
umn. It enters the column above the sixth tray from 
the base. The first six trays are used for stripping 
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and into this section a small amount of superheated 
steam is introduced. 

The overhead stream, when describing the opera- 
tion of the column backwards, is a rubber solvent 
with 90 to 290°F. boiling range. The next cut is a 
varnish makers and painters naphtha which is re. 
moved from the columns in a rough cut as it enters 
the side stripping column. This is built with three 
sections superimposed on one another. The fraction 
is removed from the fourth to sixth trays of this 
column, depending upon the closeness of the desired 
cut, the column temperature and other variables en- 
countered. 

The side stripping column is 30 inches in diameter 
and 70 feet high, fabricated with butt-welded seams 
as in the larger column previously described. It is 
equipped with 18 bubble trays, divided into three 
sections. Reflux is injected into this column as in 
the larger tower and steam is employed to control 
the distillation range of the product removed from 
any of the sections. A predetermined level is carried 
in the section take-off pan by using an outside liquid 
level controller. This is a case inclosed float set near 
the point of take-off which operates a valve in the 
liquid line. 

The first fraction removed from the side stripping 
column (top to bottom operation) is the VM&P 
naphtha having a boiling range of 220 to 320°F. The 
bottom cut, in the same section, is another VM&P 
naphtha having a boiling range of 310 to 390°F. The 
liquid level controller in this section takes off the 
liquid portion, which is the heavier naphtha, while 
the vapors removed from the top and below the point 
of reflux injection is the lighter naphtha. Both prod- 
ucts are removed through separate lines and run to 
storage to be blended or disposed of separately after 
treating. 


The fourth fraction taken from the system is a 
Stoddards naphtha, which is removed from the sev- 
enth and eighth trays of the main column. This 
column is maintained at a predetermined tempera- 
ture by refluxing with the same material that is re- 
moved from it. The take-off points are controlled as 
with the first operation described, and the column is 
operated with control valves when it is desired to 
draw off more from one plate than from another. 
The temperature at such point is controlled spe- 
cifically between narrow ranges by controlling the 
flow of reflux to the point of contact with special in- 
struments. These are flow controllers operating on 
the pump speed from the reflux leg in the receiving 
house accumulator. 


The fifth fraction removed is a 46° A. P. I. gravity 
kerosene, taken from trays 12 to 15 in the main col- 
umn, and stripped in a side-stripping vessel. The 
sixth cut is a 41.5° A. P. I. gravity distillate, used 
both as a burning oil and a Diesel fuel. The Diesel 
fuel made from Michigan crudes, and especially with 
this method of operation, has a cetene rating of 
around 70. Gas oil and fuel oil are the other products 
taken from the system. The gas oil has an average 
gravity of 33° A. P. I. The fuel oil is marketed to 
industrial plants in Michigan. Detailed specifications 
of the various fractions produced are given in 
Table 1. 


Water condensed in the main column coming from 
steam used in stripped and ‘other process work is 
taken from the column at the fourth, fifth and sixth 
trays, counting from the top, and is led to a water 
leg from which it is removed automatically and 
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drained to the sewer. Any oil which may be taken 
from the column during the water separation, is 
removed from the water leg and placed in slops to be 
re-run with the crude. 

Fuel and plant losses combined do not run over 
three percent. Wherever possible waste heat is used 
or recovered. All vapors from receiving house or the 
run down tanks are accumulated and used as fuel. A 
small steam compressor is used, which takes the 
vapors under slight vacuum and delivers them to 
plant fuel lines to be consumed in the furnaces. 
Each unit, pipe stills, shell stills and boilers, is fitted 
with both oil and gas burners. 

Two water tube boilers are used to generate steam 
for pumps and for process work. Water circulation 
pumps are located in the boiler room along with the 
boiler feed pump. Water used in the boiler is con- 
ditioned before entering the water drums. All con- 
densate suitable for boiler feed is saved as the point 
of condensation and fed back to the boilers to reduce 
the volume of make-up water. 

Some chloride corrosion is encountered in process- 
ing Michigan crude, and also there is some hydrogen 





TABLE 1 

Specifications and Analysis of Special Products 
Rubber Solvent 
Si oe ep phnkone bees bee eek 75° A.P.I 
ON RI errs pat 90° F. 
NIE. 5... 2: 0ie,0 0 deus os 68 Yama 185° F. 
MP EE cas c ctw epebanceeeenrens 242° F. 
PR ere ee ee ee 95 percent 
RN 6 canis woigow ele cg wed eeu se We agian 30 plus 
FR Te Oe ee re Ft sweet 
Varnish Makers’ and Painters’ Naphtha 
 RPBPET CP eee ee ete ee ee 58.7° A.P.I. 
Bie ew 6% Lh de tage bho kn yee 235° F. 
NE iid kc < eae N ae ccaseeden 265° F. 
ER: no no cae Coren sebe aurea 287° F. 
MME 6. 55k chew. sep abasic Sines 99.5 percent 
OS Ee Oe er eee Pry eres. 30 plus 
NE is os S Soil eehtds accel oe wn sweet 
Stoddards Solvent 

E.'s ¢-s.0's eatin so de Otes Gaae 54.4° A.P.I. 
rr re erry ror re 305° F. 
SO. caddie beet emennee 325° F. 
Se ED "6.5 cds 9G 00's 64 Ges eee 345° F. 
NS ROR OS reer Pe cee wae es 99 percent 
GE a 6 3 c's 0.0 Cee awunses sages 30 plus 
SENT ¢ a.2% DS wlieie cats Ee oN eee sweet 

Kerosene 
ee oss Sate ania ies aban ml 45.4° A.P.I. 
se % Se RP Eyer rr ee 390° F. 
MN. og 7 bide a's Seb 0s 64.006 REE 452° F. 
RN 5 bina o 55d 1d eh oe see kee 506° F. 
RTE TLE OO ne 98.5 percent 
RINE. 3 o's Ka SiSs apeele ee be Meee ee 30 plus 
NIE i, dn. Sesie 0 eo bse ac ae ence elk eso reas sweet 

Distillate 
CO Sind Se cnaese oka eae 41.1° A.P.I. 
Ret We. «+ o4.0.4,0 ekes 66.6 5.80 be aan 465° F. 
 b. Merererer tere re 527° F. 
TN 5 hi F0SR 6 She 0 t teen 570° F. 
NN hci ie cdc icwkes 4 eee 99 percent 
Cs Sciecc 0’ ebin ses vps w ain « Dein oe light straw 
Cates Tere. oo ck- a an He he ects 70. 

Gas Oil 

CON ig i kis Kos Sim kh «eee 33.7° A.P.I. 
Ss 5 SPPeerererrrrc es oc 537° F. 
s.r eee 641° F. 
GND no o's kc nindwh 640856 44aes 750° F. 
ON 6h aid o0ieks Se wed waeee 99 percent 
COME 6 o vkin dos vss 00's Cree straw 
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Detail of design and operation of the special column 
for naphtha production is shown in this view. A 


sulfide to be dealt with. Anhydrous ammonia is used 
in this plant to combat such corrosion. The ammonia 
is fed to the top of the column from a large drum 
placed in the control room. Some high temperature 
corrosion is present, so flanged and rising stem 
valves with stainless steel trim, are used. Copper- 
asbestos inserted gaskets are used where flanges are 
used, as in gates, or flanged ells or tees. Salt accumu- 
lates in the exchangers where crude is passed through 
the tube and it is occasionally necessary to take them 
down for cleaning out. Between cleaning periods hot 
water is sometimes pumped through the exchangers 
to soften and loosen the softer deposits. 

All of the plant products are treated with doctor 
solution, using agitators which are vapor proof. 
Michigan crude is peculiarly adaptable to making 
sweet and stable products. While the gasoline has a very 
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low octane rating when produced by skimming methods, 
it has all of the other desirable qualities necessary to 
good motor fuel. The initial and the middle range 
points are good, providing good starting and mileage 


characteristics. 


Each of the products are treated separately and 
in batches, which is necessary because of the close 
cut fractions manufacture. A continuously operated 
closed system would serve to better advantage but 
products are not made in sufficient quantity to justify 
separate systems for each product. 

Following completion of the new fractionating col- 
umns connected to the pipe still, the three old shell 
stills were converted into a battery for operating on 
crude oil. This increased the plant capacity to 4000 
barrels daily. Steam driven reciprocating pumps are 


used for charging crude to 
the shell stills. First the 
crude passes through the gas 
oil condenser, then to the 
dehydrator. This is a column 
equipped with a close coil 
through which the fuel oil 
passes as it leaves the final 
still. This coil is used to pro- 
vide sufficient heat so that 
salt settling is accelerated. 
The crude is heated to about 
150°F. in passing through 
the gas oil condenser section 
and to about 230°F. in the 
dehydrator column. In this 
arrangement the charge is 
contacted with the heat of 
the residuum twice; once in 
the water settler and salt re- 
moving drum, and a second 
time in the  bottoms-to- 
charge exchanger after the 
crude has passed out of the 
settling drum. The tempera- 
ture of the crude entering 
the first shell still is about 
360°F. 

The three shell stills are 
set in the conventional man- 
ner. The oil is pumped into 
the first still and flows by 
gravity into the next two in 
line. In the first shell still 
very little heat is applied for 
the light stream being re- 
moved is a 325°F. end point 
gasoline. This requires a 
temperature of around 335 to 
350°F. and as the crude en- 
ters the still at about that 
temperature no firing is re- 
quired. 

Vapors from the first shell 
still are run through a bub- 
ble plate dephlegmator set 
behind the still, with the 
back trap line leading into 


and tube condensers. 


the same still. Condensed gasoline is used as reflux 
over the first column. Vapors are condensed in shel] 


The temperature of the second shell still in the 


battery is held at about 550°F. The vapors from this 


from this tower, 


the series. 
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Special columns used in Old Dutch Refining 


Company at Muskegon, Michigan, to make 
naphthas and solvents. 


still pass to a second bubble column and this column 
is controlled by refluxing to the end that 400°F. end 
point gasoline is removed. The back trap line leading 
is arranged so that the condensate 
from the tower bases is returned to the first still in 


The third still in the series is held at a tempera- 
ture of about 620°F. Vapors from this still also pass 
through a bubble column where the stream is broken 
up into three products. The first fraction removed 
is a kerosene distillate with a gravity of about 46 


A.P.I. and with an initial of 
about 390°F. and end point 
of 506°F. The second frac- 
tion is removed from the 
mid-section of the fraction- 
ating column. It is a second 
grade of kerosene with a 
gravity of 42° A.P.I. The 
third fraction is a gas oil 
with gravity of 33.5° A.PI. 
All three sections of the col- 
umn are refluxed to control 
temperature and to secure 
the sharp cut fractions de- 
sired. 

All temperatures are con- 
trolled on the three columns 
by the action of special flow 
controllers which operate on 
the reflux pumps. The con- 
trollers are set on a board 
in the pump house where the 
stillman can readily see 
what the plant is doing and 
may easily change the tem- 
peratures by adjusting the 
instrument. 

All of the pumps, charg- 
ing, refluxing and fuel oil 
evacuating, are lubricated 
with individual lubricators 
set on each unit, instead of 
a central system with piping 
leading to the pumps. Lubri- 
cators of force feed and posi- 
tive drive type are used. 

The fuel oil is pumped 
from the last shell still after 
it has been reduced to a 
gravity of bout 23° A.P.I. 
and after flowing by gravity 
through the exchangers and 
the closed coil in the dehy- 
drator. 

By operating the shell 
stills as an additional skim- 
ming unit, and converting 
the pipe still into a system 
for production of special 
napthas, the plant capacity 
has been increased 100 per- 
cent. 
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Naphtha Specialties 
At Mt. Pleasant Plant 


T. PLEASANT, Michigan, which is the town 
M around which the oil industry of Michigan re- 
volves, has one refinery—that of Roosevelt Oil Com- 
pany. This plant was begun in 1930 with small ca- 
pacity, but has grown to around 5000 barrels per day. 
Michigan crude is processed, making gasolines, 
naphthas, burning oils and fuel oil. The crude pro- 
duced in the Porter field, and that taken from the 
new Crystal field is refined in about equal portions. 

The newer addition, installed about 18 months ago, 
is a continuous refining plant, taking off close cut 
products directly from the sides of the columns. The 
main tower is five feet in diameter by 88 feet high, 
and contains 36 trays, six of which are stripping, 
and the remaining 30 used for fractionating the prod- 
ucts. Reciprocating pumps are used for charging and 
reflux control, and to take advantage of all heat, the 
crude is passed through coils in the top of the main 
column, the heavier fractions coolers and the fuel oil 
exchangers. Sediment and salt, which is invariably 
present in Michigan crude, is removed by passing the 
charge through a vertical drum before it enters the 
pipe still. 

The pipe still is a conventional unit, heating the 
oil in process to 590°F., transfer line temperature. It 
is introduced into the main column above the sixth 
tray, where it is contacted with live steam and all of 
the desirable fractions liberated as it travels to the 
base of the tower. Six cuts are taken from the main 
column, the overhead of which is the usual straight- 
tun product having a low end point; the next a 
Stoddard solvent, then kerosene, distillate, UGL gas 
oil and fuel oil. The overhead product, when cut for 
motor fuel has a gravity of about 68° A.P.I., an 
initial boiling point of 102°F., a 50 percent point of 
220°F., an end point of 324°F. and a recovery of 94 
cc., Engler distillation. 

This fraction, when not desired for motor fuel, is 
introduced into the three-deck, superimposed auxili- 
ary column and separated into two products; rubber 
solvent and V.M.&P. naphtha. Rubber solvent, taken 
from the top of the upper compartment of the side 
column has a narrow boiling range and a color of 30 
plus. All products manufactured from Michigan 
crudes have a remarkable color, with no treatment 
necessary to bring even kerosene to a water white 
color. This rubber solvent, the standard grade, is 


usually of a 70.5° A.P.I., with a boiling range from 
107°F. to 289°F. 

The V. M. & P. naphtha taken from the base of 
the upper section has a gravity of about 61° A.P.L., 
and a boiling range of 190°F. initial, to 312°F., end 
point. The color of this product is 30 plus and the dis- 
tillation shows a recovery of 99 percent. These two 
products are taken from the side stripper, which is 
a column 36 inches in diameter by 36 feet in height, 
insulated to prevent radiation of process heat to the 
atmosphere. 

This column is virtually a three-column side strip- 





Firing front in the boiler 
room at Roosevelt Oil Com- 
pany’s Mt. Pleasant plant. 
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per, having the three compartments superimposed 
upon the other merely for convenience and to con- 
serve space. Each section is 12 feet in height, with 
no connecting down comer or wier control between. 
Each section is provided with superheated steam 
connections as well as process steam lines so the 
products received from the main fractionating col- 
umn to the particular side stripper section may be 
processed to special gravity and boiling range at the 
time of refining, rather than rerun to secure the 
necessary specifications. 








was sufficiently high, a high yield of gasoline could 
be secured at this plant. But as the octane rating of 
Michigan gasolines ranges from about 23 to as high 
as 55 in exceptional cases, this makes a 400 end point 
motor fuel somewhat undesirable. To secure a gasoline 
having qualities which may be improved upon by blen¢- 
ing with benzol and other products, the end point of 
motor fuels is held to about 325°F. An analysis of 
the two crudes run by Roosevelt Oil Company js 
given in Table 1. 





























The vapors removed from the overhead line on the TABLE 1 | 
; r : Crude Analysis 
main fractionating column are condensed before be- = = 
ing introduced to the top section of the special prod- et ield ield 
- ; : Distillation Porter Crystal 
ucts fractionator, and the end point is controlled by APL G 418 7 me on 
i i f the condensate back as reflux FORAY son eeverevees ' 
returning a portion 0 , oth . 2 Se SEER ae 0.19 0.35 
If an especially low end point, close boiling range & 2 ee eas 114°F. 100°F. 
naphtha is desired, the reflux is pumped in greater "5 Sa OE PE Poe 186°F. 148°F. 
quantities, so the resulting re-run, or refractionated 10 percent ...........++40, 229" F. 188°F. 
. ON Ser ee ee 305°F. 257°F. 
products, can be taken from the special products 30 ° ° 
4 ‘ . : MIRE grains ast catcedereies 379° F. 320°F. 
column with the desired specifications. ci ..............., 444°F. 400°F 
By adjusting the amount of steam in the special a, eee rroee 509°F. 475°F. 
column, and the steam in the draw-off pans of the 60 percent .............64. 576°F. 560°F. 
main fractionating column, any desired fraction may 70 percent .:..++.-.seseees 605° F. 648°F. 
- ° . CIEE sone si nucdmende 713°F 688°F. 
be readily removed from the plant without serious imme on 30°F. 712°R 
difficulty. When making the standard products, the ee te aees NINE tT 754°R. 750°F. 
percentages of products are as follows: OG ME Be odie icericrevce 33.5 percent 40.0 percent 
ed a7 daniacintehats-s 39.0 percent 45.0 percent 
Yields ROCR FOCOVETY 6 occ ccccccce 97.0 percent 96.0 percent 
Products Percent Coke, by weight ............ 2.2 percent 2.9 percent 
a, Eas aa 6 5 o:Cikam o5'2 be 04 6 17 
SE Ma digag dsc cebceesbeescccndedsccns 2 From the above analysis, the two crudes handled 
eS. OR sees ce enacd aes show a difference in li hter com onents, which 
Ee a c's. kee Sg Nee eve us v beeeeees 10 & ner 
soo. cwsgnklubbedngo tees: 11 causes a greater gas loss when processing Crystal 
EEE... 5's sca eKekanesathunsusese 13 than when refining Porter crude. The No. 1 distillate 
EE as . .  ckebidabad dieu acdecss 30 refined from crude handled by this plant shows the 
following: 
rea i ok be eng waa nite sce s 98 
ea SS IE See aa a ee Oa 2 
cr gag WE BE oie ote Sep aea a esi na eR 46° 
100 BB EN Ges iawn ecg davatrndunecatoceaepagae 348°F. 
- MOORE «i. 555 Ei dahk vik ok b bedblad ela wiser 376°F. 
The average loss when running Michigan crude is 2) Pereent 1200000000000 00k 
apparently much larger, running on an average of MM os ick oie ccnawamiaead ices oaates 414°F. 
about 3.6 percent, but Roosevelt Oil Company has Dy SE SEE ae i ob GG Oe 430°F. 
installed a vapor recovery unit which processes the 50 percent eee eee eee eee eweee eee weeeeee een eeee 448° F. 
IES 65 oa Ci doers ido screen cchtine da Bosba 466°F. 
vapors from the rundown tanks, accumulators and ns 50s baie cimieaiereidid 6 arcane s.ceue cated 480°F. 
other vessels, which has reduced loss to two percent. nn ne, since ee nenatia wiens deat 498°F. 
All tankage has vapor-proof covers, fitted with vapor- op winery MOOT 520°F. 
proof vents and thief hatches. Ps NE Ue SO Ee bed 605s saws cd eeeke wn ro 
All products manufactured from Michigan crude ae i eR Se PINE WHE AE Dae 38°F 
oil must be treated, because of sulphur content, which BIE 5 sncwaicé patie 60k ons cas taenitmeta Prime 
causes the gasolines and other special naphthas to BEE bcviedtawntiagavaese (Pensky-Martin) 146°F. 
be sour and corrosive. Doctor treating plants are the PME ccs nedens casesne dieu caddwcscnbwes — 36°F. 


rule generally, and this company uses agitators in 
which the special cuts are contacted with the sodium 
plumbite. The gasolines and naphthas react to this 
form of treating readily, and are finished with a good 
odor, and color. Some purchasers of special naphthas 
specify that the products received by them must 
show a slight tinge of color on the copper strip when 
treated, which more or less complicates the treating 
program. To secure a product sweet, and only cor- 
rosive enough to slightly discolor the copper strip 
without going into the peacock colors requires deli- 
cate adjustment of the flow of chemicals and the 
time of contact. 

If the anti-knock rating of straight-run products 








One of the peculiar points about this distillate is 
that while having a pour test quite low, the paraffin 
crystals begin to appear immediately below that 
point, and form rapidly to an almost solid mass at 
about 39 to 39°F. below zero. 

Cracking has not been attempted by Roosevelt Oil 
Company, but either gas oil or reduced crude may be 
processed shortly. Some consideration has been given 
to the erection of a cracking unit, but octane rating 
is hard to secure, even with cracking. Yields are 
easily obtained, but to secure a satisfactory octane 
rating on the cracked gasoline, large gas losses are 
said to occur. 
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Column and side stripping special column 
in plant of Mid-West Refineries, Inc., 
Alma, Michigan. 





Midwest Plant 





Designed for Special 


ID-WEST Refineries, Inc., finished building a 

skimming plant at Alma, Michigan, and placed 
it in operation in July, 1934, and in July, 1935, began 
erection of a companion unit which will double the 
capacity of the refinery. The capacity of both units 
when running at normal crude charge will be about 
3000 to 3500 barrels per day. 

Like other skimming plants operating in Michigan, 
the most profitable products are special naphthas. 
Further like other plants operating in Michigan, the 
products are removed from the side of the fractionat- 
ing column, received in side strippers, but unlike 
other plants, the streams taken from the side strip- 
pers are controlled while in the distillate lines and 
metered directly to the run-down tanks. 

The usual method is to control the volume of the 
side cuts by the operation of liquid level controllers, 


October, 1935—A Gulf Publishing Company Publication 


Products 


which hold a certain predetermined level on the pans, 
permitting the liquids desired to flow into the vapor 
and liquid lines as they build up on the pans. The 
method used at this plant controls both the quantity 
and the quality of the side streams at the same time. 
Displacement meters are set in the control room 
directly in the rundown lines. These meters are cali- 
brated to accurately register the volume of distillate, 
and are backed up by gate valves which are manipu- 
lated to control the volume of distillate and conden- 
sate passing through the meters. 

The plant is more or less conventional in its ar- 
rangement, as to the general layout of the equip- 
ment, but in the beginning provisions were made for 
enlarging the plant by arranging the tract of land, 
and by locating the tankage and other accessories. 
The plot was selected on the side of the railway so 


467 











General view of Mid-West Refineries, Inc., plant 
at Alma, Michigan. 


the loading rack, the team track and other spurs 
could be built with the idea in view of providing 
convenience for refinery construction and operation. 

The pipe still built with the first unit is equipped 
with two-inch carbon steel tubes fitted with special 
tube headers. The second unit, now building, is 
equipped with three-inch carbon steel tubes, fitted 
with the same kind of headers. Special cast ferrous 
alloy tube supports were made for the furnaces and 
combination gas and oil burners installed. The unit 
was designed and engineered by Leader Industries, 
Inc. 

The oil charged to the plant comes from the new 
Crystal Township field through a newly laid pipe 
line. This crude is better than the average Michigan 
crude oil, because of the higher octane rating of the 
straight-run gasoline. 

The main fractionating column used with the first 
unit is 84 feet high fitted with 25 bubble trays, seven 
of which, located in the lower section, are used as 
stripping trays. All of the products removed from 
this column are passed through primary condensers, 
or coolers, which are also used as heat exchangers. 
The crude flow follows first through the exchanger 
on the overhead stream and continues through the 
remaining exchangers which serve the kerosene, dis- 
tillate, gas oil and fuel bottoms. In this way, all 
available heat is used in preparing the oil for proc- 
essing, as well as removing heat from the products 
before they enter the secondary coolers or con- 
densers. In Michigan, this is an important phase of 
operating a refinery, because for several months, the 
temperature drops to sub-zero levels, making it quite 
a task to circulate water without a freeze-up in some 
part of the system. 

Because oil produced in Michigan carries a con- 
siderable amount of salt in suspension, even with 
water practically absent, it is necessary to provide a 
settling drum for its removal. Some plants locate 
the salt settling drum before the oil is heated by the 
residuum from the base of the flash column, but this 
company passes the charge through all of the ex- 
changers before the oil enters the pipe still. Re- 
moval of the salt is the object in mind, and th 
method-is more or less a minor subject. 

A steam driven reciprocating unit is used to pick 
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up the oil from the working 
storage and deliver it through 
the primary condensers on the 
side streams and to the pipe 
still. The still is equipped with 
two banks, the radiant section 
in the roof, and the convection 
section in the side. After the 
oil is passed through the pipe 
still it is immediately fiashed 
in the lower section of the 
main column, where a suffic- 
ient amount of steam is used 
to obtain adequate stripping. 


Because of the relatively 
small demand for straight-run 
gasoline manufactured from 
Michigan crude oil, the col- 
umn was designed so several 
rather close cut fractions 
could be removed. Six streams 
are taken from the tower, the overhead stream being 
either a gasoline, cut to specifications (usually with 
a low end point) which may subsequently be re-run 
through a side stripper, or auxiliary tower which 
splits the stream into rubber solvent and naphtha. 
The octane rating of a straight-run gasoline, having 
a distillation range specified as U. S. motor gasoline, 
is usually so low that it finds no market, consequently 
the average end point of Michigan straight-run gasoline 
is about 350°F. or lower. 

Wet reflux is pumped back over the column to 
control the quality, as well as the quantity of the 
overhead fraction, which is picked up from the con- 
densate accumulator, or the run-down tank. Stod- 
dard solvent is taken from the twenty-second tray, 
and is received in a side stripping column, where the 
specifications are met by using steam to vaporize 
the more volatile fractions before the finished prod- 
uct is passed through the coolers. By varying the 
operation of the column and the side stripper, the 
resulting distillate can be fractionated to either a 
standard Stoddard or into a special cut when orders 
are received for a product which does not conform to 
the usual distillation range. 

The quantity of the overhead cut from the main 
column is governed by the quality of the crude, 
which in turn is fixed more or less by the field from 
which it is produced. When a 350°F. end-point 
product is recovered from the column, the quantity 
is about 23 to 25 percent, if the charging stock comes 
from the Crystal field. In turn, this cut, when sepa- 
rated into rubber solvent and VM&P naphtha runs 
about 17 percent rubber solvent, and about seven 
percent VM&P. If a gasoline is desired which has a 
relatively high octane value, the percentages are less, 
because the higher the end-point, the lower the oc- 
tane value of the product. Octane values vary con- 
siderably, running from as low as 25, to as high as 
55, motor method. These values were obtained from 
a 400°F. end-point gasoline, having a gravity in some 
instances as high as 64° A.P.I. 

When cutting the overhead stream into the two 
special products, rubber solvent and VM&P naph- 
thas, the entire overhead cut is condensed and fed 
subsequently into the special column, which has 20 
fractionating plates. The product is fed through 4 
preheater into the column above the eleventh tray. 
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Sweetening 


OCTOR sweetening with caustic plumbite solu- 

tion, both in continuous treaters and batch 
agitators, is today, in spite of its simplicity, an art 
often jealously guarded by men experienced in this 
department of refining. Years of experience, ex- 
posure to all types of sweetening problems, and 
tricks picked up from others in the same business, 
comprise the average treater’s bag of magic. Trial 
and error, hit or miss, yet the treater gets the job 
done to everyone’s satisfaction in the end, and woe 
to those who ask him the “why” or the “how” of 
his methods. 

Scientific study of treating problems has, however, 
disclosed many facts that are unquestionably of in- 
terest to those engaged in sweetening operations, 
and provides the “why” and “how” to many sweet- 
ening problems. A full understanding of what goes 
on in the treating tower or the batch agitator is, or 
should be, prerequisite to any treater’s honest effort 
toward improving himself or his job. It is the object 
of this paper to take up sweetening operations from 
both the practical and the scientific viewpoints 
simultaneously. 

In the first place, the object of doctor sweetening 
is to free the sour gasoline or kerosene of mercap- 
tans. Mercaptans are thio alcohols, or alcohols in 
which the oxygen is replaced by sulphur. A simple 
illustration of this is given. 

C;H,;OH Ethyl Alcohol 
C:H;SH Ethyl Mercaptan 

Ethyl mercaptan and its brother and sister mer- 
captans, are characterized by their very disagreeable 
and sickening odor, an odor commonly called “skunk 
like” and rightly so because the skunk’s method 
of defense is based on mercaptans and other very 
similar compounds. The same reason that a skunk’s 
odor can be detected miles away, causes extremely 
minute quantities of mercaptans to be noticeable in 
gasolines. 

Not all mercaptans are as simple in structure as 
is ethyl mercaptan; some have large formulas with 
branched chains and other peculiarities, and have 
different odors and characteristics, but they are all 
basically the same, and by far the largest majority 
of those in which we are interested have the prop- 
erty of reacting with caustic plumbite, causing the 
gasoline containing them to be “sour” to the doc- 
tor test. 


DETERMINATION OF MERCAPTAN CONTENT 


Since not all gasolines and kerosenes contain the 
same amounts of-mercaptans and since the treating 
life of doctor solutions depend on the amounts pres- 
ent, it should be of interest to the treater to know 
what relative amounts of these substances are pres- 
ent in the type of petroleum distillate he is sweeten- 
ing. It will explain “why” distillates from some 
sources require more lead and caustic for treatment 
than others. Several good methods have been evolved 
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for the determination of mercaptan content; some 
are quite lengthy, others quite inaccurate. The fol- 
lowing method is quick and reasonably accurate and 
should be in the files of petroleum chemists: 


Titrate 100 cc. of sour, H,S free, gasoline in a 
250 cc. separatory funnel, with a copper sulphate 
solution containing one gram of copper per liter. 
Add one cc. at a time. The blue color of the copper 
solution will disappear immediately upon shaking 
the funnel until the end point has been reached. 
Every cc. used means millegrams of mercaptan 
sulphur per 100 cc. of gasoline. 


In making up the copper solution, dissolve (for 
example) 3.91 grams of CUSO,5H,O in 300 cc. of 
water and chill in ice. Add chilled 5° Baume caustic 
soda slowly until there is no further precipitation. 
Add chilled ammonium hydroxide until all the pre- 
cipitate has dissolved, and dilute to one liter with 
distilled water. The solution must be kept ice cold 
during the entire operation, and if there is any dark 
precipitate in the flask when finished, the solution 
is of no value. 

Knowing the relative amounts of mercaptans in 
his stocks, the treater can more easily estimate the 
amounts of plumbite and of sulphur that will be re 
quired to tréat them. This is of particular benefit 
to batch treaters in that they can have an idea as t0 
the amount of sulphur that will be necessary for 
their agitator. Agitators can often be more easily 
treated if most of the sulphur is added before the 
doctor, and the former put into intimate solution. 

Let us examine the treating process step by step 
and point out what happens in each case. In the 
first place, doctor solution is made by dissolving 
litharge (lead mono-oxide) in caustic soda, the lea 
going into solution as sodium plumbite, the activé 
agent in sweetening processes. 
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PbO + 2NaOH— Na, PbO: + H:O 
Litharge + Sodium Hydroxide = Sodium 
Plumbite + Water 

Inasmuch as there is always an excess of sodium 
hydroxide present, the sodium plumbite is always in 
solution in caustic soda. 

When doctor solution, containing sodium plum- 
bite, is contacted with sour gasoline containing mer- 
captans, the gasoline becomes orange or brown in 
color from the reaction between the plumbite and 
the mercaptans. 


H;S\ 
Naz PbO, + 2C:H;SH—> H Pb “ 2 NaOH 
ee : Sodium 


Sodium 4. Ethyl ne 4 
Plumbite ' Mercaptan” Mercaptan ' Hydroxide 
Ethyl mercaptan has been used here as an example. 
The lead mercaptide formed, usually has an orange 
color and is the reaction product of the plumbite 
and the mercaptan. 

When free sulphur is added to the gasoline con- 
taining lead mercaptides, its action is to oxidize the 
mercaptides, thus completing the sweetening reac- 
tion. 


C:H:sS\ C3H;S 
Pb +S —> PbS + l 
C:H;S7 C:H;S 
A black precipitate of lead sulphide is formed, this 
phenomenon usually being called a “break”, and also 
disulphides are released and go into solution in the 
gasoline. These disulphides are similar in structure 
to the original mercaptans but do not have the un- 
pleasant odor, are not corrosive, and do not react to 
the doctor test. Thus a gasoline or kerosene in which 
the mercaptans have been changed to disulphides is 
called “sweet”. 


There are many other less important reactions in- 
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volved, including the formation of basic mercaptides, 
the reactions of lead hydroxide, caustic soda, and the 
questionable sweetening reactions of lead sulphide 
itself, but these will not be discussed because we 
are interested only in the basic principals of the 
sweetening reactions in this article. 

The lead sulphide formed, as indicated in the last 
equation, often becomes emulsified with some of the 
gasoline and caustic soda present and is then known 
as “black strap”. This black strap is pumped, along 
with the spent doctor solution (mainly caustic soda) 
to recovery tanks fitted with open and closed steam 
coils and with compressed air coils. Here the emul- 
sion is heated and blown with air to oxidize the lead 
sulphide to lead sulphate. 


PbS + 20: — PbSO, 


Lead sulphate is soluble in caustic soda and goes 
back into solution as sodium plumbite, thus regen- 
erating the doctor solution for further use. 

PbSO, + 4NaOH —> Nas PbO, + Na.SO,+ 2H:0 
Sodium Sodium 
Plumbite Sulphate 

It will be noticed that more sodium hydroxide must 
be added to put the lead sulphate in solution. In 
practice, an excess of caustic soda is always main- 
tained, more being added as the solution becomes 
weaker. It will also be noticed that in the last equa- 
tion, sodium sulphate is formed. This salt, along 
with sodium thiosulphate and calcium and magne- 
sium salts from the water used, gradually build up 
a concentration in doctor solution. They increase 
the gravity but are inactive as sweetening agents. 
For this reason, gravity tests often mean little in 
doctor solution—the percentage of litharge and caus- 
tic should be analyzed in the laboratory. Further, 
this concentration of salts often makes it necessary 











to throw away batches of doctor solution after many 
regenerations. 

In the recovery operations, if they are as described 
above and do not incorporate some intermediate sys- 
tem of separating naphtha from the black strap, steps 
must often be taken to prevent regenerated doctor 
solution from throwing fresh gasoline off color. The 
naphtha pumped into the recovery tank with the 
caustic soda and lead sulphide is theoretically all 
boiled away by heat and by the use of live steam, 
which effectively lowers the vapor pressure of the 
naphtha and carries it into the atmosphere. Heavy 
naphtha ends, however, have a tendency to remain 
in the doctor, forming a scum around the lead sul- 
phide, preventing the latter from going into solution, 
and providing a medium for off colored hydrocar- 
bons to remain in the doctor solution. Only by 
strong heating and blowing and long settling can 
these heavy ends be eliminated. There are, of course, 
other systems for gasoline removal from black strap 
such as centrifuging, burning, and treatment with 
emulsion breakers. 

In continuous treating, there are a good many 
maneuvers that will improve the finished product. 
Careful control of the addition of free sulphur is 
probably the most important. 

In continuously sweetening tanks of gasoline from 
the same crude, less sulphur is needed in certain 
cases. This is usually because the sour gasoline, con- 
taining hydrogen sulphide, has been allowed to set 
for a longer period in run-down tanks, thus giving 
the hydrogen sulphide an opportunity “to become 
exidized to free sulphur and the sulphur to become 
dissolved in the gasoline. Free sulfur from the roofs 
of run-down tanks sometimes falls into the gasoline 
and floats at the interface of the oil and water layers 
in the tank, gradually going into solution in the gas- 
oline. Taking suction from near the bottom of the 
tank, a treater sometimes finds gasoline that for a 
period, needs no additional sulphur but requires 
more and more as the tank is treated out. 

Treating systems have various methods for the 
addition of sulphur; a few involve pumping a stream 
of gasoline into the treater along with the main 
stream, the former having been saturated with sul- 
phur. Most systems have a rock, or stick sulphur 
drum through which part of the main stream is by- 
passed. This system works nicely if the side stream 
can be carefully regulated by means of needle valves 
or other fine adjustments. The sulphur stream 
usually meets the main stream after the latter has 
been contacted with doctor solution. Different re- 
sults can be obtained by having two points of entry 
for the sulphur stream, one before doctor contact, 
the other after it. In treating with a fresh batch of 
doctor solution from new caustic soda and litharge, 
cutting the sulphur stream into the gasoline before 
contact with doctor often will give a much faster 
“break” than otherwise. 

The writer was once confronted with the problem 
of poor sun stability on straight-run gasoline after 
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doctor treatment. Hand treated batches were sun 
stable. The difficulty was traced to improper “break. 
ing’ of the stream by sulphur, this causing a carry- 
over of doctor solution and lead sulphide along with 
sodium phenolates and other organo-acidic bodies 
into the water wash mixer. The latter served mainly 
to emulsify the whole instead of properly washing 
the gasoline. By increasing the number of orifice 
mixers in the doctor mixer and in the water mixer 
and by getting a much better initial break, the diffi. 
culty was overcome. This entailed running the gas. 
oline slightly corrosive for a few minutes after the 
treater started and gradually cutting down the syl- 
phur stream when the various streams became prop- 
erly adjusted to the type of gasoline. This manipula- 
tion should be considered good practice for other 
reasons also, since, when applied to all the continu. 
ous treaters, it eliminated carry-over of lead sulphide 
and caustic into the sewer. 

In attempting careful sulphur control, the treater 
often is troubled because it requires at least 20 or 30 
minutes for him to determine whether or not his 
stream is corrosive if he runs corrosions by the usual 
copper strip method at 212°F. Some plants use me- 
tallic mercury and estimate by the amount of black 
mercury sulphide formed when the gasoline is shaken 
with the metal, whether or not the gasoline is cor. 
rosive. A much more accurate method is submitted: 

Filter about one half-inch of the gasoline into a 
four-ounce bottle and add the same amount of clear 
doctor solution. Add one cc. of ethyl mercaptan so- 
lution and shake vigorously. If the gasoline is non- 
corrosive, particles of free sulphur will be seen float- 
ing about on top of the doctor. If the gasoline is “off 
strip”, you will get a dark brown or black discolora- 
tion. This test is as easy to make as a doctor test 
and differs from it only in that ethyl mercaptan is 
used instead of a pinch of sulphur. 

In making up the mercaptan solution, add Icc. of 
ethyl mercaptan to 100cc. of non-corrosive gasoline. 
It is best to shake this gasoline with a little metallic 
mercury and filter and weather it to be certain that 
it is absolutely non-corrosive and not too volatile, 
before adding the ethyl mercaptan. 

Next in importance to sulphur control comes doc- 
tor solution control. It is absolutely necessary to 
have good, clean, strong doctor solution for satisfac- 
tory treating results. The condition of the doctor 
solution can best be handled by the laboratory, and 
advice as to additions of more litharge and caustic 
soda should be forthcoming daily. The treater usually 
can tell when his doctor solution is getting weak in 
his treater, and can often save himself severe emul- 
sion troubles by drawing if off before it is entirely 
spent, for the reason that more lead sulphide is 
formed the longer the doctor solution is left on the 
treater. 

Unquestionably, doctor treating with sodium plum- 
bite is simple and yet interesting, especially if one 
knows and understands the hidden reactions that go 
on inside the treating towers. 
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Rapid V olumetric Method 


FOR DETERMINING 


Lead in Doctor Solution 


UANTITATIVE determination of lead by any 

method is a very unsatisfactory procedure 
as regards speed, ease, and convenience of manipu- 
lation. The methods of analysis most commonly em- 
ployed are gravimetric, and are consequently te- 
dious, time consuming operations, requiring an in- 
terval of several hours between sampling and the 
final result. 

Because of time consuming characteristics and 
other objectionable features of gravimetric methods, 
considerable effort has been expended by various 
investigators in an attempt to devise a rapid and 
satisfactory volumetric procedure for determination 
of lead, but as yet no thoroughly satisfactory meth- 
od has been evolved. 

Recent developments in the science of analytical 
chemistry have brought into practical use very satis- 
factory internal oxidation-reduction indicators. Since 
use of these valuable indicators greatly increases 
the scope of practical analysis by oxidation-reduc- 
tion methods, the writer decided to investigate the 
possibility of applying them to the volumetric de- 
termination of lead, particularly as applied to the 
determination of lead in doctor solution. 

After careful study of the characteristics of indi- 
cators available, analytical procedures were devised 
which attempted to make use of individual qualities 
of two most promising prospects. The chemical re- 
actions involved are exactly the same in both in- 
stances, but since the end-points must be approached 
from opposite directions in order to get sharpest 
color changes, procedures were altered accordingly. 

Experimental. —In order to test the accuracy and 
practicability of the methods proposed, a solution 
of the internal oxidation-reduction indicator sodium 
diphenylamine sulfonate was prepared and the in- 
dicator solution ferrous ortho-phenanthroline com- 
plex was purchased. 

A solution N/10 in lead value was prepared by 
weighing out the calculated amount of the purest 
lead nitrate obtainable and carefully checking nor- 
mality by gravimetric determinations. 
Approximately N/10 solutions of ferrous ammo- 
tium sulphate and potassium dichromate were pre- 
pared and their relationship to each other deter- 
mined according to approved volumetric proce- 
dures. 

The solution of ferrous ammonium sulphate was 
standardized against known amounts of the standard 
lead solution and according to the following pro- 
cedure: The lead was precipitated as PbCrO,, fil- 
tered, washed free from soluble chromates and dis- 
solved in dilute HCl. The dilute hydrochloric acid 
transposes the PbCrO, into lead chloride? and di- 
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chromic acid. The chemical reaction may be written 
as follows: 
2PbCrO, + 4HCl = 2PbCl, + H:Cr20; + H:O 

The di-chromic acid formed was reduced by an ex- 
cess of the approximately N/10 ferrous solution, the 
excess then being titrated with N/10 potassium di- 
chromate using sodium diphenylamine sulfonate as 
internal indicator. The chemical reaction may be 
written 

H.2Cr20, + 6FeCl, + 12HCl = 2CrCl, + 6FeCl; + 7H:O 

The normality of the ferrous ammonium sulphate, 
as arrived at in this manner, was used in a series of 
determinations against known amounts of the stand- 
ard lead solution. The results tabulated in Table 1 
proved that results could be reproduced with a high 
degree of accuracy and with speed and ease of 
manipulation unapproached by other methods. 











TABLE 1 
Lead content Lead content 
calculated determined 
gravimetrically volumetrically 
Bs 85 fa 0.1036 0.1038 
Bias bheveeeon 0.1036 0.1037 
Wiake s kogiea Rceeeuias 0.1243 0.1241 
_ Reacts Sas oh 0.0829 0.0831 








When attempting to quantitatively determine the 
lead content of old and reclaimed doctor, consider- 
able difficulty was encountered due to its containing 
high concentrations of such impurities as carbonates, 
sulfates, thiosulfates and numberless organic com- 
pounds that defy description.. The influence of these 
complicating substances is very apparent when pre- 
cipitating the lead directly from the original solu- 
tion with potassium dichromate. The boiling hot, 
acid solution of K,Cr,O, apparently oxidizes some of 
the organic compounds present to form gelatinous, 
scum-like materials which render filtering difficult 
and which occludes sufficient foreign matter to throw 
the results considerably in error. 

These complicating substances were removed. by 
precipitating the lead directly in the caustic solution 
by addition of a soluble sulfide and diluting largely 
with warm water. The lead sulfide precipitate is 
large and coarse grained and settles almost instant- 
ly. The supernatant liquid is then decanted through 
a coarse, fast filtering paper and discarded, immedi- 
ately eliminating the vast bulk of all interfering sub- 
stances. The precipitate is then dissolved in boiling 
hot dilute nitric acid, neutralized with ammonium 
hydroxide and precipitated with potassium di- 
chromate. 

This preliminary precipitation as lead sulfide is 
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unnecessary when the doctor is new or reasonably 
clean. 

A complete detailed procedure is described as 
follows: Pipette 10cc. of doctor solution into a clean 
beaker, add 10cc. of a two percent solution of Na,S 
dilute largely with water and allow to settle while 
preparing the other samples. Decant the supernatant 
liquid through a coarse, fast filtering paper, keeping 
the bulk of the precipitate in the beaker. It is not 
necessary to wash the precipitate. 

Place beaker and precipitate under the funnel and 
dissolve the precipitate by pouring through the filter 
about 2dcc. of boiling hot dilute (about 3/N) nitric 
acid. Re-heat, if necessary, to completely dissolve 
the precipitate in the beaker. Remove the small 
amount of free sulphur that appears by filtering 
through the original paper into a clean beaker. 

Add ammonium hydroxide (5 or 7.5/N) to the 
filtrate until the faint permanent appearance of a 
precipitate; dissolve with one or two cc. of glacial 
acetic acid. Dilute to 150cc., heat to the boiling point 
and add 10cc. of a five percent solution of potassium 
dichromate. Boil gently for several minutes and 
allow to settle completely while preparing the other 
samples. 

Decant the supernatant liquid through a filter 
and wash the precipitate with water until free from 
soluble chromates. Discard the filtrate. Stir up and 
dissolve the precipitate on the filter with a fine 
stream of dilute HCl® (5 or 7.5/N) from a wash 
bottle. Wash the filter once or twice with water. It 
is unnecessary to polish the beaker. The titration 
takes place in the same beaker and by washing 
down the sides with dilute HCl the adhering pre- 
cipitate is dissolved. 

From a pipette (or burette) add to the filtrate 
25cc. of N/10 ferrous ammonium sulphate, 10cc. of 
phosphoric acid and six drops of sodium diphenylam- 
ine sulfonate. Titrate the excess ferrous solution 
with N/10 K,Cr,O,, and as the end-point approaches, 
add dropwise. The end-point color change is from 
pale yellowish green to intense purple, rivaling in 
brilliancy the starch-iodine reaction. 


ALTERNATIVE METHOD 


Alternative procedure using ferrous ortho-phe- 
nanthroline indicator: 

Dissolve lead chromate in dilute HCl, add 10cc. 
of phosphoric acid and titrate directly with the 
N/10 ferrous solution until the color of the solu- 
tion almost disappears into the green of chromium 
chloride, add one drop of ferrous ortho-phenanthro- 
line complex indicator and titrate carefully until 
the bluish green of the solution turns sharply to 
red. The end-point occurs instantaneously and gives 
little warning of its approach. 

Table 2 shows the results of a series of determina- 
tions by this method using old and reclaimed doctor 
with lead content determined gravimetrically and 
found to be 0.0925 g. per 10cc. 


TABLE 2 








Lead content 
determined 
volumetrically 


Lead content 
calculated 
gravimetrically 





SUS Le dak be 0.0925 ¢g 0.0929 g. 
NS sedien Waa & Cb 0.1110 ¢ 0.1117 ¢g. 
ere 0.1388 g 0.1395 g. 
I an igs 0.0925 ¢ 0.0928 g. 
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The accuracy obtained was well within one per. 
cent, which is better than is ordinarily expected of 
the average routine analysis of this kind. 


The determinations were invariably slightly high 
due, probably, to difficulty in washing out the last 
traces of soluble chromates. 

Such aids to super-accurate work as weight bu- 
rettes, temperature and indicator corrections were 
not used in these experiments. 


The volume of titrated solution should be kept 
low (under 150cc. if possible) because only a given 
amount of color is created and it is obvious that the 
greater the dilution, the less-intense the color. 


The sodium diphenylamine sulfonate used as the 
indicator is prepared by dissolving 0.32 grams of 
barium diphenylamine sulfonate in 100cc. of dis- 
tilled water, adding 0.5 gram of sodium sulfate and 
filtering or decanting the clear solution from the 
precipitated barium sulfate. 


The ferrous ortho-phenanthroline complex indi- 
cator must be purchased on the market. This indi- 
cator is very satisfactory when used with the 
stronger oxidants such as ceric sulfate and potas- 
sium permanganate in colorless or only faintly col- 
ored solutions. It does not work so well in the titra- 
tion of the dichromate ion, as it is a weaker oxidant 
and the green color of the chromium chloride inter- 
feres. It is, however, perceptible, and with some de- 
gree of skill and experience may be used satisfac- 
torily. It is best used when the lead chromate is 
filtered through a paper instead of an asbestos pad, 
as the latter helps obscure the end point. 

The ferric chloride formed by oxidation has a ten- 
dency to interfere with the indicators, hence the ad- 
dition of phosphoric acid which forms with the 
ferric ion a colorless, complex ferri-phosphate which 
does not interfere in any manner. 

The phosphoric acid is prepared by mixing one 
volume of syrupy phosphoric acid with one volume 
of water. 

Filtering and washing of the precipitate is the 
least satisfactory portion of the entire procedure. It 
is, naturally, absolutely essential that all precipitate 
be retained and all soluble chromates washed out. 
Satisfactory filtration may be obtained by the use 
of vacuum, a porcelain filter cone and the finest of 
filter papers. The porcelain filter cone is placed in 
the bottom of the funnel to prevent rupture of the 
paper by vacuum, which should be applied cau- 
tiously. 

Fritted glass filters or Gooch crucibles with a thin 
layer of fine grade, long fiber asbestos in the bottom 
works very nicely by altering the procedure as 
follows: Scrape from the Gooch crucible, into the 
original beaker, the layer of asbestos and precipi- 
tated lead chromate. Hold the crucible over the 
beaker and dissolve any precipitate adhering to it 
by washing it with a stream of dilute HCl (20 to 
30cc). Dilute to about 100cc. and proceed. The fine 
asbestos suspended in the titrated solution does not 
interfere seriously with the determination of the 
end point when sodium diphenylamine sulfonate is 
used as the indicator. 


2Willard and Furman’s book, Elementary Quantitative Analysis, 
page 179. 

2 The lead chloride does not precipitate. It remains in solution due to 
the high concentration of the chloride ion. 

® Smith, in his book Quantitative Chemical Analysis, recommends the 
use of an acid, sodium chloride solution for this purpose. It is pre 
pared by mixing 10cc. of concentrated HCl with l5cc. of water am 
diluting to 100cc. with a concentrated solution of sodium chloride. This 
mixture was not used in these experiments. 
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~ — tatahetve sweetening long has been considered a company can do something about it, so can the 
' necessity. Recently this has been especially true refinery—at a profit. 
ma because of the larger quantities of sour naphthas Previous articles by the authors in the January, 
indi- produced by modern cracking methods in the en- 1935 and April, 1935, REFINER touched upon methods 
indi- § geavor to gain a high yield of unsaturates.. Many of separating black-strap completely from both naph- 
the Ba refinery daily converts more than 10,000 pounds tha and spent doctor layers, thereby making possi- 
tas- Hof lead sulfide back to litharge and sodium plumbite. ble a nearly perfect ‘separation of these layers. This, 
col i if they did not make this recovery, the cost of doc- in turn, makes possible the recovery of practically 
itra- BH tor treating would be prohibitive. Many also use all of the spent doctor solution.’ It is the pruposeé 
dant Bf some of the alkalinity remaining in spent doctor for of this article to indicate ways in which everything 
4 various neutralizations. of value may be recovered from this solution, some 
r fj But no recovery process is complete if anything in the form of.a pure product which may be mar- 
"a Ff of value goes down the sewer. L.-C. Trescott point- keted commercially and the rest in a form which 
€ 8 J ed out in his article “The Salvage of Refinery may be consumed within the refinery. 
pad, # Waste” in the January, 1935, REFINER—“Mark this Let us assume that-we use for doctor treating a 
as a starter—any value recovered from waste is so sodium plumbite solution, equivalent: to 3% per- 
po much velvet.” Therefore, considering the doctor cent litharge, with excess caustic soda to bring to 
the cycle, what about the thiosulfate, the smaller quan- 18° Be. After treating, the litharge content is one 
; tities of sulfides, sulfites and sulfates? What about half of one percent. The separation of naphtha, 
hich Ff the phenolic compounds? What about a thoroughly spent doctor and black-strap is effected by modern 
satisfactory recovery of caustic? methods and 95 percent of the lead sulfide, together 
one From their experience in the manufacture of with 95 percent of the spent doctor liquor is deliv- 
ume @ organic and inorganic chemicals the authors know’ ered to the oxidizer.. The oxidation is complete. 
that such questions arise constantly in these indus- Then litharge amounting to five percent of the total 
the § tries and must be answered to keep the business quantity is added to bring the plumbite again to 
It Bf alive. In refinery practice the same problems turn 3% percent concentration. Also enough caustic 
tate § up, but often they appear wearing a false face and soda is added to bring back our mixture to 18° Be. 
out. § a beard and we say. “Well, you’re different! I can’t The general practice is to repeat the above cycle 
her do anything for you.” However, if the chemical about seven to ten times before discarding the liquor 
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Flow sheet for Method 1 for recovery of by-products from spent doctor solution. 
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as worthless because the concentration of impuri- 
ties such as thiosulfate has become so high that 
they crystallize out. Another practice is to bleed 
off a portion of the liquor, say one seventh, on 
every cycle, replacing this with an equal amount of 
fresh caustic liquor. Without going into the mathe- 
matics of this procedure, it is obvious that after 
the first few cycles, the impurities will always be 
present in quantities just below the saturation point. 
Therefore, the liquor which is drawn off in small 
portions will be of approximately the same compo- 
sition as that which is discarded in one large portion 
every seven to ten batches. 


It should be noted here that 18° Be. on a spindle 
only tells the truth about plumbite and caustic soda 
in the first cycle. In the second cycle, thiosulfate 
has been formed (and other compounds) which reg- 
ister specific gravity on the spindle, but not caus- 
ticity. Furthermore, after the first cycle, a titration 
for alkalinity does not show the amount of caustic 
soda present because the phenolates and similar 
compounds are also strong alkalies and, to most 
indicators, have the same end point as caustic soda. 
It seems possible very often to have present so 
much of this false alkalinity that there is not enough 
true caustic soda content to permit the revivifica- 
tion or oxidation operation to proceed rapidly. This 
statement does not even take into account the tre- 
mendous oxidation-inhibiting effect of these phenolic 
compounds. 


As there are many refineries recovering more than 
3000 pounds of lead oxide per day, this amount has 
been chosen as a basis for calculation. Specifically, 
then, what is the composition of a typical discard- 
ed spent doctor solution? Which of the ingredients 
have value? How may they be recovered and in 
what quantity and quality? 

The generally accepted equation for the oxidation 
of lead sulfide in the presence of caustic soda is 

2 PbS+20:4+6 NaOH — 2 NazPbO3+Na.S:03s+3 H;0 

In this manner, thiosulfate is formed. Other com- 
pounds present are sodium plumbite (0.5%) the so- 
dium and lead salts of phenolic compounds, sodium 
chloride and carbonate (from the caustic soda) and 
sulfates and sulfites from the acids which were neu- 
tralized. The following is fairly representative of 
the quantities of each present after a first run from 
fresh caustic soda and fresh litharge; 


Total solution volume 10,500 gals. 


Sp. gr. (18° Be) = 1.142 

NaOH—12.6 percent by wt. = 11,000 pounds 
NasPbO.—% percent = 440 pounds 
Na:S,0; = 1060 pounds 
Phenolic compounds = 1000 pounds 
Nacl = 110 pounds 
Na;CO; = 200 pounds 
Na:SO, and Na,SO, = 200 pounds 


The following indicates the amount of sodium hy- 
droxide removed on each cycle: 


NaOH removed by Na:S,0; = 540 pounds 
NaOH removed by phenolics = 333 pounds 
NaOH removed by HS, SOs, etc. = 110 pounds 
NaOH removed by 5 percent liquid loss = 550 pounds 


= 14 percent of total 
1533 pounds 


The following shows the amounts of by-products 
added on each cycle, less a five percent loss of each, 
due to a five percent liquid loss: 


Na;S;0; = 1010 pounds 
Phenolates = 950 pounds 
NaCl = 104 pounds 
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Na:CO; = 190 pounds 
Na2SO; and Na:SO, = 190 pounds 
2444 pounds 


The average specific gravity of this mixture jn 
solution at various concentrations is about half the 
gravity of sodium hydroxide at the same concentra- 
tions. It will then be seen that if we are taking 
away 1533 pounds of caustic soda, we should reduce 
the specific gravity of the 10,500 gallons from 1.142 
to 1.122. But because we are at the same time add- 
ing 2440 pounds of a mixture as above, the gravity 
has actually only been reduced to 1.133. To restore 
the gravity to 18° Be. or 1.142 specific gravity we 
need only to add 690 pounds NaOH instead of the 
full 1533 pounds. Consequently, at the end of ten 
cycles it will be found that the actual caustic soda 
present in this spent doctor liquor is about half of 
the original amount. 

The following shows the composition of a typical 
spent doctor solution, discarded at the end of ten 
cycles, allowing a five percent liquid loss, restoring 
the original volume of 10,500 gallons and bringing 
to 18° Be. with caustic soda on each cycle: 


Na:PbO,(asPbO) = 440 pounds 
NaOH = 5050 pounds 
Na2S20s3 = 8510 pounds 
Phenolates = 8020 pounds 
NaCl = 130 pounds 
Na:COs = 240 pounds 
Na:SO, and Na:SOs = 1600 pounds 


The plumbite, the caustic, the thiosulfate and the 
phenolates have value, but are all of them recover- 
able? The answer is “Yes.” However, the caustic 
can never be directly recovered as such, nor can 
more than 75-85 percent of the thiosulfate (depend- 
ing on the process) be recovered in a pure form. 
The phenolates will be troublesome. Nevertheless, 
there are several hundred dollars worth of chemicals 
here and they are worth going after, provided the 
cost of getting them out is not too high. Three 
methods for accomplishing this recovery are now 
presented. 


NEUTRALIZING WITH CARBON DIOXIDE 


Method 1. In all cases, the lead must first be re- 
moved. This is done by precipitation, while the 
solution is hot, with either hydrogen sulfide or 
sodium sulfide. This not only recovers 440 pounds 
of lead oxide which would otherwise be wasted, but 
it converts slightly soluble lead phenolates to the 
soluble sodium salts and insoluble lead sulfide. It 
is better to do this before the blackstrap has been 
separated as these slightly soluble phenolates are 
mixed in with the lead sulfide. It is possible that 
these insoluble lead salts are often mistaken for 
lead sulfide, but unlike it, they do not respond to 
the oxidation and remain as an insoluble brownish 
residue after the oxidation is complete. 

The lead sulfide is separated and the solution 1s 
now neutralized with carbon dioxide, preferably from 
flue gas. This is done below a boil and best around 
120° F. The reaction should proceed until well over 
on the bicarbonate side, and the composition of the 
solution is: 


Na:COs—NaHCO; = 11,000 pounds 
Na2S:0s = 8510 pounds 
Free phenolic compounds = 8020 pounds 
NaCl = 130 pounds 
Na:SQ, and Na:SOs; = 1600 pounds 


in 10,500 gallons. 
The phenolic compounds are now separated. Nat- 
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urally, the exact nature of these will vary with each market would soon be flooded and broken—but 


“— refinery’s cracking process and with each crude. there is little danger of this. — 
unds J Phenol and cresol usually will predominate, but | The necessary equipment is not elaborate and 
e in I xylenol, mesitol, durenol, cyclohexanol, dihydroxy most of it is shown in the flow-sheet. The neutral- 
‘the B compounds, etc., probably also will be present, as ‘2¢T 1S about 12 feet diameter by 15 feet high, and 
ntra- | well as small amounts of phenols with side chains. ™#Y be open top. The evaporating and crystallizing 
king Some of them will undoubtedly separate as a layer — us cuaieeed win ame Sen ae ie 
1 ech oe HG, en ae Seer bg these neces water-phenols mixture which is steam-distilled from 
are volatile with steam and those in solution may 41:5 tank (All phenols that were not previously 
add- fi be thus separated from the mother liquor. In fact, nites nual oe phir 1 eeleiiaiiale tn sha aca af 
on the steam distillation may be carried out during 45099 gallons of distillate, and a receiver of this 
te the evaporation of the liquor for the next stage. capacity must be provided for the condensate). One 
i. The phenols may then be freed from water, purified centrifuge may be used for all operations. It should 
ie and even separated from each other by subsequent he of about one ton capacity. Two more evaporat- 
sede fractional distillation in vacuo. An alternate method ing and crystallizing tanks (Nos. 2 and 3) each 
if of  10f Separating these from the mother liquor is by about eight feet in diameter’ by eight feet high, will 
solvent extraction, bringing the spent doctor liquor take care of all other evaporations and crystalliza- 
: in contact with several successive portions of a tions. They may also be used for recrystallizing 
po solvent such as naphtha or benzol. This method the thiosulfate. Besides this equipment, a vacuum 
Pe might serve better than steam distillation when wa- still, with good fractionating column and condenser, 
8 Wl ter-insoluble xylenols, mesitols or durenols are to must be provided for phenol purification. This 
58 # be removed. must be capable of operating at 28 to 30 inches of 
me Many uses for these phenols can be found. A Vacuum and be jacketed for 100 pounds steam pres- 
unds § suggested use is for synthetic resins. Another sug- ‘SUT©: _It need not be over 500 gallons capacity, as 
unds ™ gested use is as a solvent in a lube purification pro- there is no need for running the entire ten days col- 
— cess. Here is a chance for a cheap solvent, costing ‘ection at once. ; 
unds @ @fefinery practically nothing and to be had in suf- The neutralizer and the evaporating tank No. 1 
unds @ ficient quantity to run a solvent process. A third should be equipped with good mixers, preferably 


the turbine type. Evaporating and crystallizing 
tanks Nos. 2 and 3 should also be equipped with 
mixers, but these should be of the very slow speed 
scraper type. The neutralizer and all tanks in 


the @ possibility is the use of these compounds directly, 
or of their derivatives, as anti-oxidants in gasoline. 

To recover carbonates, the solution is evaporated 
can § from 10,500 gallons to a point around 2000-2500 gal- 


end- —f lons. Sodium carbonate separates. After cooling to Which thiosulfate is evaporated must be of. stain- 
rm. about 110° F. and centrifuging, a recovery of about less steel in order to prevent serious contamination 
less, 80 percent of the total, contaminated with some sul- of product. For best results, the condenser on the 
cals fate, sulfite and thiosulfate may be made. The Vacuum still should be either of stainless steel or 


of nickel. 


the @ cake is not washed. From this 9000 pounds of so- : $ 
The entire cost of recovery is very small. 


dium carbonate, about 6800 pounds of sodium hy- The 











now droxide may be recovered by causticizing with lime total processing cost for recovering either the caustic 
and returned to the process. Any sodium sulfite soda or the thiosulfate is not over three to five 
which crystallizes out with the sodium carbonate mills per pound, taking into consideration the chem- 
is also useful as it will causticize to the extent of icals used, steam, power and labor, whereas the mar- . 

re- about 50 percent with the lime. ket price of either of these materials is about 2% 
the It should be considered that the 2000 pounds of C&Mts, per pound. The cost of recovering the phe- 

or sodium carbonate as well as the sodium sulfate and 0ls is not over one cent per pound, whereas they 
nds sulfite remaining in the mother liquor are worthless. 4™ probably worth ten times that amount. 
but They are eliminated by further evaporation of the The following seems a fair estimate of costs vs. 
the § mother liquor, when they are “salted out” by the Values recovered: 

It thiosulfate even at a boil. They are removed from faterials isaac Neote eeo A r Moe $170.00 
cen the solution by centrifuging and the centrifuge cake po cr a an aa ee ee 
ot is not washed. i me ea "| Phenols—7500' tbs’ @ Se!!! 375: 

: pe To recover sodium thiosulfate, the liquor is fur- aoe ee pH: Total Ibs., 23,800 

* ther evaporated to about 1300-1500 gallons and 100 KWH @ 8c......... .0 wheal: vale vo8is bess coed $730.00 
‘ch cooled. Most of the thiosulfate now separates as Total cost (except main- 

- tbe hydrate Na,S,O, 5H,O. This is centrifuged and = Seer ae 

the 300 or 400 gallons of mother liquor is discarded. 
1s The thiosulfate is in fairly pure j rl but before Ct ot ee Se eee 
om it is marketable as “hypo” it must be dissolved, NEUTRALIZING WITH SULFUR DIOXIDE 
- boiled with activated carbon to decolorize, filtered Method 2. Having precipitated all lead as lead 
the and recrystallized. As the size and form of crystals sulfide and removed it, the solution is neutralized 

is very important, it should be noted that a suitably with sulfur dioxide. The gas is a by-product of 

large crystal is obtained by extremely slow stirring many reactions in refinery operation, and therefore 
— during crystallization. in some refineries this can be the source of the SO,. 
nds There is a definite market for sodium hyposulfide. If it cannot be obtained in this way, a sulfur burner 
nds running up to thousands of tons per year and surely is used. This neutralization is done below a boil 
nds “hypo” made by this method could be offered at an and best around 180° F. It should proceed until all 

attractive price. However, if every refinery were alkalies present have been converted to sodium sul- 
at- to recover all its hypo and attempt to sell it, the fite and the mixture is very slightly over on the 
10 
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bisulfite side. Rosolic acid is the ideal indicator to 
determine the correct end-point of this reaction. 
Naturally, any carbonate present is also converted 
to sulfite, according to this equation: 
NasCOs+SO;+H:0 — Na,SO;+CO;+H:0 
The phenolates are converted as follows: 
2 PhONa+H,SO; — 2 PhOH+WNa,SO; 


The composition of the solution is: 


Na,SO; = 13,700 pounds 
Na,S:0; = 8510 pounds 
Phenols = 8020 pounds 
NaCl = 130 pounds 
NasSO, = 1000 pounds 


in 10,500 gallons. 

It will be found that the phenols separate in a 
better layer from this sulfite-thiosulfate solution than 
they did from the carbonate-thiosulfate mixture. 
This layer is now skimmed. off.’ If a cone bottom 
tank is used for the neutralizing operation, it will 
serve as a good layer separator when the liquid is 
being drawn from the tank. The aqueous layer is 
now put in the evaporator, and, as in Method 1, the 
balance of the phenols is recovered by steam distil- 
lation during the evaporation. 

The main feature of Method 2 is the addition of 
sulfur during the evaporation, and the conversion 
of all the sulfite to thiosulfate according to the 
following equation: 

Na:So3+S Bi Na.S203; 


This is a quantitative reaction at a boil. Some 
excess (over theory) of flowers of sulfur should be 
used. The advantage of the method is that the 
composition of the solution is greatly simplified and 
there is now only thiosulfate to deal with in the 
presence of only small amounts of impurities. 


Na:S;:0; = 25,700 pounds 
NaCl = 130 pounds 
NaaSO, = 1500 pounds 


After evaporating to about 4000 gallons, most 
of the sulfate and chloride is “salted out” and the 
batch is centrifuged while hot. Here the excess 
sulfur is also separated with the solids. The liquor 
now contains about 25,500 pounds of Na,S,O,, or 
38,300 pounds of Na,S,Q,-5 H,O. On cooling with 
gentle stirring, the bulk of the Na,S,O,-5 H,O will 
crystallize out and is removed by centrifuging. 
About 32,000 pounds is obtained as a first fraction. 
The centrifugate may be further evaporated for 
a second fraction of about 2500 pounds and the 
liquor from this is discarded. The thiosulfate crys- 
tals are purified by recrystallization as in’ Method 1. 

Another advantage of this method is that there is 
less evaporating to be done. On the other hand, 
there is.a disadvantage in the fact that the thiosul- 
fate produced by a refinery recovering 3000 pounds 
of litharge per day is around 1,000,000 pounds per 
year, a quantity which will at least be noticeable 
when it is marketed. 

The equipment for this method is practically the 
same as for Method 1, except that the causticizing 
apparatus is eliminated. Lead has been found to 
stand up very well for handling sulfur dioxide and 
sulfurous acid and could be used for lines to the 
neutralizing tank. Since a mixer is to be used in 
this tank, it can be of the turbine type, which also 
has advantages for gas absorption. If the gas pres- 
sure is very low, i.e. a few ounces, a very effective 
method for absorption is to circulate the liquid 
through a filled stoneware column, about two feet 


six inches in diameter by 10 feet high, entering the 
gas at the bottom. ; 

The following is an estimate of costs vs. values 
recovered: 








COSTS MATERIALS RECOVERED 
Materials Na2S203—35,000 Ibs @ 2c.$ 700.00 
oe Noma Cavbod ics. 056 $ 20.00 | Phenols—7500 Ibs. @ Sc.. 375.09 
ulfur 
for SOz...3100 Ibs. 
for 
Na2S2Os ..5200 lbs. 
8300 Ibs. @ Ic 83.00 
Steam 
80,000 Ibs. @ 30c....... 24.00 
Power 
1000 KWH @ 8c........ 8.00 
Total cost (except main- 
tenance and _  deprecia- Total Ibs., 42,500. 
Wb hea do.0ctadaunan $135.00 po fs ee ee $1075.00 





Cost of recovery per pound—32/100c 


CAUSTIC TREAT BEFORE DOCTOR TREAT 


Method 3. This is not only a method for han- 
dling the spent doctor liquor, but involves the en- 
tire treating cycle. Furthermore, the practice of 
caustic washing is nothing new, as it is now often 
done in refineries, especially when H,S is high. 

If the recovery of inorganic compounds from spent 
doctor solution is to be done at maximum efficiency, 
the preliminary removal of many organic products 
by caustic washing the naphthas between acid treat 
and doctor treat is highly desirable. By it, phenols 
and other compounds otherwise discoloring the spent 
doctor solution are removed and collected in one 
place, so that neither their lead nor their sodium 
salts can cause poor layer separation (of naphtha 
and doctor) or retard the oxidation of PbS. Fur- 
thermore, titrations of the doctor solution can now 
be relied upon to show the true amount of sodium 
hydroxide present, rather than hydroxides plus phen- 
olates, and consequently the strength of the solu- 
tion will be under more accurate control. Sodium 
sulfate, sulfite and sulfides are also present in vary- 
ing amounts. 

When good scrubbing action is a feature of the 
caustic treat, it will be found that the liquor may 
be recycled until all of the hydroxide has been 
utilized. Therefore, an additional advantage of this 
method is that the phenols are both freed and sepa- 
rated from a solution of around 2500 gallons con- 
centration as compared to the 10,500 gallons under 
Methods 1 and 2. Thus a better partition of phenols 
and liquor takes place, with the result that a much 
smaller quantity of phenols is left in the aqueous 
layer to be removed by steam distillation or solvent 
extraction. 

The manner in which this solution is handled de- 
pends on whether the phenol-free spent doctor solu- 
tion itself is worked up generally according to 
Method 1 or Method 2. If carbon dioxide is to 
be used for neutralizing the main solution, it should 
also be used for neutralizing the phenolate solution. 
In this case, the liquor, containing the carbonate 
from this neutralizing may be used as the basis 
of the causticizing operation, and to it may be add- 
ed the solid carbonate recovered from the main doc- 
tor liquor. On the other hand, if sulfur dioxide 
is used in both places, the two liquids, both contain- 
ing sulfite, may be combined for the thiosulfate re- 
action, or, as a variant, the sulfite liquor from the 
phenols may be evaporated and cooled separately 
to produce a marketable sodium sulfite, Na,SO; 
%H,O, which sells for approximately the same price 
as thiosulfate. 
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Octane Number 


| URING a recent investigation on doctor sweeten- 
ing East Texas crude naphtha by the sodium 
plumbite method it was observed that rerunning after 
sweetening improved the octane number about four 
points over rerunning followed by doctor sweetening. 
These results have been carefully checked and as the 
following discussion will show the octane number im- 
provement is quite marked. The four point raise in 
octane number is worth %c per gallon as 62.5 octane 
number gasoline is listed at 434c per gallon while 66.4 
octane number gasoline is listed at 55@c per gallon. 
(September 19, 1935). A plant handling 10,000 barrels 

| per day of crude naphtha could thus make $3,375.00 
per day more by rerunning their doctor sweetening 
crude naphtha, on an octane number differential basis, 
over and above the cost of rerunning at 3c per barrel. 
The properties of the 400°F. end point naphtha cut 
from East Texas crude is shown in Table 1 (column 
1). A sample of this naphtha was divided into two 
equal portions. One portion was doctor sweetened in 
# the customary manner by adding plumbite solution and 
# sulfur and shaking until a break was obtained or until 


ie 0 enn oH Ur ts a 


. the sample tested sweet to the doctor test. This sweet- 























TABLE 1 
1 2 
Sweetened Rerun to 
Sour East |and Rerunto| 10 Percent 
: Texas 10 Percent | Bottoms and 
PRODUCT Naphtha Bottoms Sweetened 
SRLS 2 eee 58.0 58.5 58.5 
Oni as. os Seas 104 103 104 
Re eis ie 146 147 147 
SE... Rein dttdien ox eevee 164 161 162 
Tic. snhlidis dn bia Ge ca ema ee 186 181 183 
RRR Sere ae ip es 205 199 200 
40%, Eis «ch 4896 -> abs Sslainieh mee 226 218 218 
#2 Seay 248 233 234 
RRS ee ee 267 253 253 
EL. ; ccaWa ky cbeaekacutey 287 271 272 
ML, . Sareea cece he oROs 307 292 292 
 SRRetan tied eters 336 324 322 
ee eee: 360 348 349 
BI, . ice Poe os alae iad 398 382 385 
Recovery, Percent........... 98.0 98.0 98.0 
due, Percent............ 0.5 0.5 0.5 
ge ee rere 1.5 1.5 1.5 
id Vapor Pressure, Pounds 
per Square Inch........... 5.2 4.4 4.4 
ne Number, C.F.R...... 61.3 66.4 62.5 
Me WR fie Sa hais wa ded D.N.P. O.K. O.K. 
OM Sala y s.< 5040-0 ia be O.K. 0.K O.K. 
ulfur, Percent............. -038 038 .039 
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Of Doctor Sweetened Naphtha 


Improved by Rerunning 


GEORGE M. WOODS 


ened sample was water washed and rerun to 10 percent 
bottoms using steam and a maximum bottoms tempera- 
ture of 330°F. The second portion (unsweetened) was 
rerun under exactly the same conditions as the sweet- 
ened sample, namely to 10 percent bottoms using steam 
and a maximum bottoms temperature of 330°F. This 
latter sample was then doctor sweetened with plumbite, 
sulfur, and shaking and given a water wash. Inspection 
of the two preceding overheads is given in Table 1 
(columns 2 and 3). The rerunning loss on the two por- 
tions were 0.96 and 0.93 percent respectively for the 
sweetened before rerunning and the unsweetened before 
rerunning samples. 

A study of the preceding data clearly shows the sim- 
ilarity of the overheads of the rerun samples in all 
properties except octane number ratings. The fills are 
approximately the same on both samples, and so the 
gain in octane number of 3.9 points must be attributed 
to the sweetening before rerunning operation. 


A float sheet of a plumbite doctor sweetening and re- 
running unit is shown in the accompanying diagram. 

The effect of doctor sweetening naphthas from other 
crudes as well as cracked naphthas before and after re- 
running are at present being investigated. 


Caustic Caustic Doctor Sulfur Doctor Water Water 
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Thermal Polymerization 


of Gaseous Hydrocarbons 


OLYMERIZATION of gaseous hydrocarbons to 

produce liquid motor fuels ‘is divided into two 
classes, namely, catalytic and thermal. For several 
years, both types of processing have been the subject 
of extensive research. 

Until quite recently the gaseous hydrocarbons of 
the petroleum refining industry have been used pri- 
marily for fuel purposes in processing. However, in 
the past few years the results of research and com- 
mercial development have proven that these gaseous 
hydrocarbons may be used advantageously for the 
production of motor fuels of superior quality. In 
addition, it has been found that thermal polymeriza- 
tion is commercially practical for the treatment not 
only of gaseous hydrocarbons from refineries, but 
also of gases produced coincident with the production 
of crude petroleum. 

The catalytic polymerization process, as the name 
implies, depends upon catalysts as an aid to the re- 
action, while thermal polymerization is accomplished 
by heat and pressure alone. With catalysis, the gas- 
eous hydrocarbons susceptible to reaction are con- 
fined to the unsaturated type, while with the thermal 
process the material susceptible to reaction includes 
both the unsaturates and the saturates. This fact is 
important commercially, for the reason that both 
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| LYMERIZATION PROCESS CORPORATION 

recently has offered to the refining and nat- 
ural gas industries a process for thermal polymer- 
ization of all types of gaseous hydrocarbons. This 
process is the result of research and development 
on both catalytic and thermal investigations, and 
while the results of research indicate that both 
catalytic and thermal processes may be employed, 
the thermal process has been selected for presenta- 
tion to the industry by reason of its application to 
all types of gaseous hydrocarbons, its higher yields 
of motor fuel per unit of charge, and its commer- 
cial application on a large scale. 











refinery and natural gas hydrocarbons consist essen- 
tially of the saturated type. 

Gaseous hydrocarbons normally produced from 
the refining or production of petroleum comprise es- 
sentially the following: hydrogen, methane, ethane, 
ethylene, propane, propylene, butane, butylene. 

The charging stock to the polymerizing zone of 
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FIGURE 1 
Thermal Polymerization Plant. 
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Phillips Petroleum Company’s polymerization plant at Borger, Texas. 
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the thermal polymerization plant 
consists primarily of any or all 
hydrocarbon gases containing 
two carbon atoms or more. Se- 
lection of the most desirable 
fractions of the total gas is mere- 
ly a problem of fractionation and 
economics. 

Operating conditions for ther- 
mal polymerization are a func- 
tion of the charging stock com- 
position, and therefore vary over - 
a considerable range. Generally 
speaking, the limits are confined 
to from 1000 to 3000 pounds 
pressure, and temperatures from 
950° to 1100°F. As previously 
mentioned, no catalysts are re- 
quired which eliminates special 
handling and revivifying prob- 
lems. 

The basic principles of proc- 
essing are shown in Figure 1. 
The charge gases are com- 
pressed, if in a gaseous state, or 
pumped, if liquefied, into the 
polymerization plant fractionat- 
ing equipment. The hydrogen 
and methane and certain quan- 
tities of difficultly recoverable ethane are discharged 
from the equipment, and the higher molecular weight 
gases, including both the fresh feed and the recycle 
are charged into the polymerizer and treated under 
pressure and temperature conditions within the lim- 
its described. 


The discharge products from the polymerizer com- 
prise hydrogen and methane, recycle (higher molecu- 
lar weight gases), gasoline, and a trace of gas oil. 
This mixture, in combination with incoming fresh 
feed to the unit, is fractionated under pressure and 
the hydrogen and methane removed from the plant 
as fuel gas, the recycle returned to the polymerizer, 
and the gasoline distilled to end point. 

The characteristics of the polymerized gasoline are 
of special interest for the following reasons: (1) the 
boiling range exhibits excellent volatility; (2) it is 
a stable product, highly saturated in nature; (3) it 
is not gum-forming, and is readily refined with light 
clay or acid treatment; and (4) the octane value 
is unusually high. 


A typical inspection is as follows: 


ES 60 to 64° 

Snitial Bosing Point .............. 94° F. 
I Og Suche ass are ce civee s 140° F. 
ERS aa a 170° F 
Ns sire WS ss o's a de see 330° F 

ES oo bls 6 arc als 5 b's bs aga vee 400° F 


Octane blending value with respect 

to Reference Fuel A....80 to over 100 
Saturation (acid absorption) 80 to 

86 percent insoluble. 


A large commercial installation operating accord- 
ing to The Polymerization Process Corperation’s 
thermal polymerization method, is located at Borger, 
Texas, at the plant of Phillips Petroleum Company, 
and has been in successful commercial operation for 
a considerable period, producing polymerized gaso- 
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Polymerization pilot plant operated by M. 
W. Kellogg Company at Jersey City, N. J. 


line in daily volume up to 1000 
barrels. No operating difficulties 
have been experienced and the 
operating time efficiency has 
been of the magnitude of 95 per. 
cent on stream. The charging 
stock to the commercial unit has 
varied from 100 percent gaseous 
fractions from refinery cracking 
plants to 100 percent gases with 
source from natural gas. Over 
this range of charging stocks 
the unsaturation of the charge 
has varied from 1 percent to ap- 
proximately 40 percent. 


Experimental pilot plants for 
the purpose of research and 
commercial design have been op- 
erating in the plants of Phillips 
Petroleum Company, the re- 
search laboratories of The M. 
W. Kellogg Company, Stand- 
ard Oil Company (Indiana), 
Standard Oil Company (New 
Jersey), and The Texas Com- 
pany. Basic information derived 
from these experimental pilot 
plants has been instrumental in 
the rapid commercial develop- 
ment and application of thermal polymerization. Pic- 
tures of the commercial thermal polymerization plant 
of Phillips Petroleum Company, and of the experi- 
mental pilot plant of The M. W. Kellogg Company 
are shown, 

The commercial operating costs of thermal poly- 
merization are dependent upon (1) the value of the 
gases charged to the unit; (2) the size of the thermal 
polymerization plant; and (3) the value of utilities 
used. Even in localities of higher utility rates, the 
operating costs of thermal polymerization have been 
proven to be very low. The operation is sufficiently 
simple to require a minimum personnel for operation 
and maintenance. No catalyst handling or revivifica- 
tion are necessary, and the plant may be considered 
comparable in simplicity to that of a normal crack- 
ing and stabilization unit. 


The investment cost of a thermal polymerization 
plant varies considerably with the local conditions 
of application. In cases where cracking or fraction- 
ating equipment are available within a refinery, cer- 
tain parts of the polymerization plant may be com- 
bined with existing equipment. For this reason, each 
application of thermal polymerization is a special 
refinery or field study. 

A large application of thermal polymerization lies 
in the field of natural gas manufacture and produc- 
tion. Thermal polymerization in this instance is ex- 
tremely economical, due to the fact that valuable 
motor fuel is produced from what is at present sub- 
stantially a waste product. 


The M. W. Kellogg Company has been appointed 
licensing agent for The Polymerization Process Cor- 
poration for the United States and foreign countries. 
Licenses-granted are under the-polymerization pat- 
ents and patent rights of Phillips Petroleum Com- 
pany, Standard Oil Company (Indiana), Standard 
Oil Company (New Jersey), The Texas Company, 
and The M. W. Kellogg Company. 
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Motor Fuel Testing 


c. L. CHAVIGNY 


N ELEMENTARY test performed on all liquid 

petroleum products is the determination of the 
A.P.I. gravity using a constant mass hydrometer. 
Petroleum distillates having gravities of about 50° 
A.P.I. or better are usually classed as gasolines. In 
past years when gasolines were predominately 
straight run, gravity was a key test, but today with 
cracking and blended fuels gravity has little bearing 
on the quality of gasoline. However, as gasolines 
are purchased on a volumetric basis by the consumer, 
with all other conditions the same, the potential 
power per gallon is greater in a low than in a high 
gravity gasoline’. 

The pre-eminent position occupied by hydrocarbon 
mixtures as fuels for spark ignition engines is due to 
their high thermal value and ready volatility. Ther- 
mal values of gasolines are constant and are seldom 
considered in specifications. However, differences in 
horsepower-hours per pound developed by different 
fuels under equal conditions and equal compression 
ratios, precluding detonation, must be ascribed to 
differences in the thermal values of the gasolines?. 
In considering volatility requirements of gasolines 
the expected atmospheric temperatures at the time 
of use must be kept in mind. The points on an 
ASTM distillation curve often differ from the true 
boiling points because of the rough fractionation ob- 
tained, but owing to the careful standardization it 
gives an important evaluation of the volatility. The 
ASTM distillation data’ has been definitely corre- 
lated with more absolute data. By graphical methods 
the percentages of butanes and lighter, pentanes, hex- 
anes and heptanes and heavier, the Reid vapor pres- 
sures and temperatures of incipient vapor lock of 
gasolines have been calculated using their distilla- 
tion curves*. Certain points in the ASTM distillation 
data have been singled out as being indicative of 
expected performance of the fuel. 

The initial boiling point is governed by the per- 
centage of very light ends in the gasoline but as they 
are such a small portion of the total quantity of fuel 


it has little significance. When making a cold start. 


the quantity of fuel drawn into the cylinders is de- 
pendent upon the percentage of readily volatile frac- 
tions in the gasoline. The 10 percent point is con- 
sidered an index of ease of starting. As no heat is 
derived from the engine on starting, the atmospheric 
temperature is very important in fixing the 10 per- 
cent point. In warming-up, heat from the motor aids 
in vaporization of the fuel, making the heavier frac- 
tions available. The rapidity of warming-up is de- 
pendent upon the 35 percent point. Once a motor is 
warm there is little difficulty experienced in vapor- 
izing the fuel except in extreme cases. The boiling 
point of the major portion of the fuel is established 
by the 50 to 60 percent points and it is this major 
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portion that provides rapid acceleration and good 
mileage in sustained driving. 

In the upper end of the distillation curve the 
tendency of the fuel toward oil dilution can be pre- 
dicted by a consideration of the 90 percent point. Oil 
dilution is appreciably affected by atmospheric tem- 
perature under conditions of steady operation. The 
end point is fixed by the percentage of heavy ends 
but its value is subject to the same criticism as the 
initial boiling point. Specifications on loss provide 
a check against the incorporation of excess quanti- 
ties of very light material. The percentage of residue 
and end point limit the amount of heavy ends in the 
fuel. In the fuel of optimum boiling range for a 
specified atmospheric temperature excellent perform- 
ance in one operation should not be obtained by sac- 
rificing performance in other respects. 

In the ASTM distillation the gasoline is roughly 
fractionated and the boiling points of the various 
fractions are determined. It is valuable to know the 
boiling point of a gasoline as a whole to determine 
the temperature of complete vaporization. In eight-, 
twelve- and sixteen-cylinder engines the distribution 
of fuel to the cylinders is more equal with a readily 
volatile fuel than with a heavier fuel. When the ma- 
jority of the fuel is readily vaporized at the tempera- 
ture of operation the motor gives a quick response 
on rapid acceleration. Also with a more volatile fuel 
a cooler mixture can be fed to the cylinders. 

The theoretical approach to the total or effective 
volatility is through a consideration of the dew point, 
the temperature at which gasoline first condenses 
out of a defiinite mixture of air and gasoline vapors. 
The dew point is determined by direct experimental 
means. However, in recent investigations the effective 
volatility has been determined from a consideration 
of the ASTM distillation data. The average boiling 
point and certain critical points such as the 50 per- 
cent* and the temperature equal to one-half the 90 
pergent point have been proposed to give a numer- 
ical value to the effective volatility. When effective 
volatility is expressed numerically it is essential that 
the method of determination be known because the dif- 
ferent methods do not give like figures. The effec- 
tive volatility is elusive and it is difficult to reduce 
it to a comparative numerical basis. An examination 
of the total distillation curves with particular atten- 
tion to the 30 to 70 percent received range is of value 
in getting an idea of the comparative total volatilities 
of two samples. 

VAPOR PRESSURE 


The Reid vapor pressure’ is a measure of the 
amount of very light material in gasoline and indi- 
cates the ease with which gas will be formed in the 
fuel system, causing vapor lock. Reid vapor pres- 
sure specifications are entirely governed by the ex- 
pected atmospheric temperatures. With increased 
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cooling of automobile fuel systems through better 
design, maximum allowable Reid vapor pressures are 
being raised, permitting use of more lighter frac- 
tions. The test is sbject to criticism in predicting 
the temperatures of incipient vapor lock because the 
volumes of gas liberated by samples of equal Reid 
vapor pressures are not always equal at all tempera- 
tures. In routine testing an accurate determination 
of the fractions lighter than hexane is not important 
but it is of particular importance to the refiner as a 
check on the efficiency of stabilization. With a def- 
inite maximum allowable vapor pressure it is to his 
interest to free the gasoline of high vapor pressure 
components, particularly propane, allowing the in- 
clusion of more of the heavier fractions and increas- 
ing the gallons of gasoline per barrel of crude. 


COLOR 


The color of white gasolines gives some indication 
of the degree of refining but color has no direct bear- 
ing on the suitability of gasoline as a fuel. Saybolt 
color’ is included in the specifications for white gas- 
olines to insure a pleasing looking product. In both 
white and dyed gasolines color stability, the perma- 
nence of the color when the gasoline is exposed to 
actinic light, is of importance. When exposed to 
actinic light unstable gasolines undergo photochem- 
ical reactions producing a haze and/or a distinct 
color, both of which lower the Saybolt color. Haze, 
caused by suspended particles, can be removed by 
filtering usually with a restoration of original color. 
The formation of defiinite color is produced by dis- 
solved matter and is usually permanent. To deter- 
mine the color stability gasolines are exposed to sun- 
light for a definite period and then examined for 
haze and drop in color. If the development of haze 
is of prime importance the samples are exposed and 
examined periodically until the haze is produced. As 
the intensity of solar radiation varies daily, the com- 
parative value of such tests is subject to criticism 
unless they are run simultaneously. Actinometers, 
usually involving light sensitive salts® reduce these 
tests to a comparative basis. This difficulty is elim- 
inated when carbon are lamps duplicating solar ra- 
diation are used in color stability tests. 


GUM ? 


Gum in gasoline forms varnish-like deposits in 
tanks and feed lines and on valves of gasoline en- 
gines. If these deposits are heavy enough they hin- 
der or stop operation of the engine. It is the general 
opinion that under ordinary conditions ten to fifteen 
miligrams of gum per hundred cubic centimeters of 
gasoline should not cause trouble in an engine. Two 
notations are used to clearly specify the condition of 
the gum in gasoline. Actual or preformed is the 
gum existing in gasoline at the time of consider- 
ation. The potential is the gum formed by oxidation 
of the unstable constituents. When the potential 
gum is oxidized it is no different from preformed 
gum. Tests for determination of preformed gum 
strive to attain a very rapid evaporation under con- 
stant conditions with a minimum of oxidation. Pre- 
formed gum is sometimes determined by evaporating 
the sample at an elevated temperature in a porcelain 
dish under a current of air. Results obtained by this 
method are difficult to reproduce because of varia- 
tion in operating conditions. This and other tests 
for preformed gum have given way to the ASTM 
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method’. With conditions of operation constant and 
oxidation reduced to a minimum, the results obtained 
are highly reproducible and consistent with actual 
gum deposits in engines. In the copper dish test gas. 
oline is evaporated under oxidizing conditions. Slow 
evaporation at an elevated temperature, the ready 
supply of oxygen and the catalytic effect of the cop. 
per all promote oxidation of the sample. The inter. 
pretation of copper dish data becomes difficult be. 
cause the gum represents the preformed gum plus 
an undetermined quantity of the most easily oxidized 
portion of the potential gum. Results are variable 
because of variations in operating conditions. 


Improperly refined gasolines are liable to form 
gum in storage. Determination of storage stability is 
approached through a correlation of actual storage 
stability and accelerated aging tests. The question 
of importance is how long can a gasoline be stored 
before preformed gum reaches an excess. Potential 
gum has no ill effects on the operation of an engine. 
Nearly all accelerated aging tests subject the sample 
to oxygen under pressure and at an elevated tem- 
perature. 


The most common form of apparatus consists of 
a metallic bomb enclosed in a steam jacket with a 
recording pressure gauge connected to the bomb. 
In the usual test oxidation is negligible for a va- 
riable period, at the end of which time the oxidation 
becomes very rapid with a resulting drop in pressure. 
The induction period is the time elapsed between 
starting the test and the sudden drop of oxygen pres- 
sure. With some gasolines the drop in pressure is 
gradual and in these cases the induction period is 
considered terminated when the pressure drops a 
specified amount. The sample is left in the bomb a 
fixed time and then the gum content is determined. 
This gum, minus the preformed gum, is called the 
potential gum. The procedures used in accelerated 
aging tests are subject to limitations. 

Ramsay and Davis® have shown that a consider- 
able and variable time lapses before the sample 
reaches the fixed temperature. Also there is a slight 
superheating toward the end of the test and a varia- 
tion in the rate of cooling the bomb after the steam 
is cut off. This last affects the potential gum. They 
suggest corrections to calculate the true induction 
period from the observed induction period. In some 
types of apparatus agitation eliminates the initial 
temperature lag. A serious objection to accelerated 
aging tests is that they are run at temperatures 
higher than those of normal storage. As the storage 
stabilities of gasolines vary at different temperatures, 
the induction period at 212° F. might be misleading 
in predicting the storage stability at normal temper- 
atures. Induction periods at ordinary storage tem- 
peratures can be obtained by plotting the induction 
period at an elevated temperature versus the loga- 
rithm of the absolute temperature, or by extrapolat- 
ing the induction periods at two or more different 
temperatures’. When the apparatus is provided with 
a manometer for the measurement of pressure the 
approach to the induction period is slightly different. 
The change in pressure can be read accurately and 
in one method® the induction period is considered 
terminated when the rate of absorption of the oxy- 
gen reaches one cubic centimeter per minute. 

If the samples being tested have equal induction 
periods, differences in storage stability may be pre 
dicted by a consideration of the amount of oxygen 
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absorbed at the end of the induction period. Thus 
the method in accelerated aging tests resolves itself 
into a determination of the induction period and 
using the quantity of oxygen absorbed, the copper 
dish gum and the potential gum for more complete 
information. As storage conditions and the gasolines 
themselves differ greatly, the general correlation of 
accelerated aging test data with actual storage sta- 
bility is difficult. However, Rogers, Bussies and 
Ward in a series of correlation tests concluded that 
a gasoline having an induction period of 400 minutes 
will be stable under ordinary storage conditions 
(Chicago district) for a year*. An induction period 
of three to four hours ordinarily indicates a stable 
gasoline without specifying any time of storage sta- 
bility. 
SULFUR 

Excessive quantities of sulfur are undesirable in 
motor fuels because acids are formed and cause se- 
rious corrosion, particularly in bearings of the crank- 
shaft and in the exhaust system when the car is sub- 
jected to repeated cold starts. The exact limit has 
not been established, but gasolines of 0.25 percent 
sulfur have been in general use in California for over 
five years, hence this is probably a safe limit. In 
the ASTM lamp method for determination of sulfur, 
all the sulfur, regardless of its combined form, is 
burned, giving a determination of total sulfur. The 
weaknesses of the method lie in the difficulties in 
burning the sample, the variability and probable im- 
purity of the air supply and the difficulty in titrating 
to an end-point under conditions of the test®. The 
results are, however, highly reproducible. 


The doctor test gives a positive reaction in the 
presence of mercaptans and hydrogen sulfide. A 
rapid formation of a black precipitate on addition of 
doctor solution shows hydrogen sulfide. It can be 
confirmed by a characteristic yellow precipitate pro- 
duced with a cadmium salt. The lead mercaptides 
formed from the higher mercaptans on addition of 
doctor solution are oil soluble and color the oil layer 
yellow to brown while the lighter mercaptans form 
a yellow to brown precipitate. Black lead sulfide 
will be slowly formed if elemental sulfur is present 
in the gasoline. The test is completed by adding 
elemental sulfur. When positive, a rapidly darkening 
precipitate is formed. 


A positive copper strip corrosion test? shows the 
presence of acids and/or certain forms of surfur. 
Acids are seldom present in gasolines. Small amounts 
of mercaptans and of elemental sulfur alone in gas- 
lines are not corrosive but very small quantities of 
elemental sulfur in the presence of mercaptans are 
corrosive. Other sulfur compounds are not corrosive 
or only very mildly so’. 


DETONATION 


Certain gasolines detonate violently in high com- 
Pression engines with an accompanying loss of 
power and physical strain on the engine. The ten- 
dency of gasolines to knock in internal combustion 
engines is primarily a question of chemical compo- 
sition. Gasolines from the same or similar crudes 
have detonation characteristics that vary as the boil- 
ing range. When knocking characteristics of fuels 
Were first considered they were rated according to 
their aniline cloud points. At present detonation 
characteristics are determined not by chemical means 
but by an observation of performance in a special 
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spark ignition engine under definite conditions and 
the gasolines are rated in octane numbers. In de- 
termining octane numbers the test fuel is bracketed 
between blends of standard fuels and the octane 
number is that percentage of iso-octane in a blend 
of iso-octane and normal heptane which would have 
detonation characteristics identical with those of the 
test fuel. The octane number of a gasoline is not 
an absolute value but is dependent upon the condi- 
tions of the test. 


The ultimate aim of octane number testing is to 
determine how the gasoline will perform in the con- 
sumer’s car as regards detonation. An exhaustive 
series of tests has been made to correlate the C.F.R.* 
results with actual operation™. In road runs test 
gasolines were rated in percentages of one standard 
fuel in the other by an observation of the knock in- 
tensities of the test and standard fuels under vary- 
ing driving conditions and in different cars. The 
fuels were said to match when the maximum obtain- 
able knock intensities were equal. The cars were 
operated at full throttle on varying grades and the 
speeds at which maximum knock occurred were not 
taken into consideration. The motorist is interested 
in how badly the fuel knocks and not at what speed 
it knocks. Having rated the test gasolines under 
conditions of actual operation they were then rated 
according to the then existing method for the C.F.R. 
engine. Correlation was imperfect so the variables of 
operation, speed, mixture temperature, throttle open- 
ing, timing and jacket temperature were varied until 
the knock ratings determined with the C.F.R. en- 
gine agreed with the road ratings. A slight change 
in valve design was also made. The revised method 
was called the motor method while the original 
method is referred to as the research method. The 
motor method has been adopted as standard by the 
American Society for Testing Materials. 


It is recognized that when a cool air-fuel mixture 
is fed to the cylinders, a higher compression ratio 
may be used without detonation than when the mix- 
ture is fed at a higher temperature. Also increasing 
the compression ratio increases the power developed 
per unit of fuel if there is no detonation. The min- 
imum fuel mixture temperature is limited by total 
volatility and the maximum compression ratio is 
limited by octane number. Brown and Marshall** 
have pointed out that the total volatility and the 
octane number are potential values to the extent 
that cars must be properly designed to take full ad- 
vantage of these properties. The octane numbers of 
standard gasolines are uniform and motors are de- 
signed to take advantage of high octane fuels. It is 
very desirable, however, from the standpoint of con- 
servation of natural resources, that cars should be 
able to operate satisfactorily on gasolines of greater 
front-end volatility. 
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Relationship Between the Physical Properties 


and Chemical Constitution. of 


HEN one desires to compare the properties of 
various mineral lubricating oils, it is evident that 
the oils to be investigated possess the same viscosity 
at some arbitrary temperature such as 50°C., or 100°C. 
This method of grouping is employed since viscosity is 
one of the most important properties, according to 
which lubricating oils are manufactured and sold, and 
secondly, for the purpose of an arbitrary method of 
classification, this method is simple and it serves its 
purpose. 
Selected samples of oils, used by the author in an 
earlier investigation,» and in the present work were 
therefore, divided into three classes. Oils within each 
class or group are of practically the same viscosity at 
50°C., and the groups show the following limits: 
Group A: Visc. of 4.1 to 4.6 deg. Engler. 
Group B: Visc. of 10.9 to 11.5 deg. Engler. 
Group C: Visc. of 21.9 to 22.9 deg. Engler. 

All of the samples investigated are refined lubricants. 

The physical characteristics of oils in the individual 
groups then were classified, as in Table I, according to 
their increasing specific gravity, so that at the top of 
the table are found the lightest gravity Pennsylvania 
oils of “paraffinic character,” followed next by the 
“mixed-base” oils, and as the “naphthenic character” 
increases there finally follow the oils of the heaviest 
specific gravity or those of so-called “asphalt-base”’ 
such as the Roumanian oils. 

Table I shows the results of the analyses of these 
oils: column 1 the viscosity in degrees Engler at 50°C, 
column No. 2, the specific gravity at 20°C, column No. 
3, the pour point according to German Standard Test- 





1Standard Methods, German VI Ed., 1933, p. 98. 


"Indust. Eng. Chem. 20, 641, 1928; Indust. Eng. Chem. Anal. Ed. 3, 
144, 1931. 


%Chem. Metall. Enf. 36, 618, 1929; S.A.E. Jour., 29, 247, 1931; Oil & 
Gas Jour., 30, No. 46, 93, 1932. 


4A.S.T.M. Standards on Pet. Products, 1934 Ed. page 49. 
5Petroleum 29, No. 40, 1-14; No. 41, 1-13 (1933). 
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Budapest, Hungary 


Delivered before the VIII Polish Petroleum Congress, 
Lemberg, Poland. Translation from “Petroleum.” 


ing Methods,’ column No. 4, the absolute viscosity in 
centipoises made by the Voge-Ossag Viscosimeter de- 
termined at 30, 50, 100 and 200°C, column No. 5, the 
specific gravity-viscosity constant of Hill and Coates,’ 
column No. 6, the viscosity-index of Dean and Davis,’ 
column No. 7, the average boiling point and boiling 
point of the 90 percent cut, based on the boiling point 
curve from a fractional distillation made at 0.1 mm 
pressure, column No. 8, the Conradson carbon value,‘ 
and finally column No. 9, the amount of sludge formed 
during the oxidation, when passing oxygen through the 
oil for ten hours at 200°C. This test was conducted in 
a special apparatus using 60 cubic centimeters of oil 
in each case. Most of the results shown in Tables I and 
II have been more fully described by the author in a 
previous investigation.® 

According to the above method of presenting the 
analytical data, it is seen that only those oils are com- 
pared which have the same viscosity at 50°C., and that 
the specific gravity seems to be an indication of certain 
trends of other properties of these oils. One notes 
that in Table I, column 4, the viscosity-temperature 
curve becomes regularly steeper as the specific gravity 
increases, and also that the absolute viscosity at 200°C, 







































































TABLE I 
Boiling Point at 
Visc. Viscosity in Centipoises, 1 mm Hg., Conrad-| Oxida- 
50° C. at deg. Cent. Sp. Gr 0 deg. Cent. son tion 
Sample ° Sp. Gr. Pour | ——— — ,§ ——_, —_—_,__-___| Visc.- Visc.- Carbon | (Percent 
Group No. Eng. 20° C. mie 8 30° | 50° | 100° | 200° Const. Ind 90% Dist.| Average (%) Sludge) 
1. 2. a. 4. 5. 6. YZ 8. 9 
C- 34 4.08 0.875 - 3 64.6 25.7 5.68 1.77 ) At 0.814 76 ? 0.32 slave 
A C- 35 4.19 0.902 75.3 27.5 5.51 1.72 » 170° 0.851 32 0.11 Bye 
C- 33 4.56 0.932 —10 99.3 31.3 5.42 1.60) C. 0.892 —65 0.16 Bos 
S- 29 11.15 0.881 0 206.0 69.4 11.85 2.00 0.807 100 390 287 0.94 0.50 
S-111 11.46 0.890 —2 222.0 72.8 11.68 2.06 0.817 99 314 256 1.00 0.78 
B. S- 32 11.32 0.902 — 5 237.2 71.7 10.62 1.84 0.835 86 343 261 1.14 2.25 
D- 4 10.90 0.931 — 2 317.4 73.8 9.71 1.60 0.876 5 268 234 0.20 wee 
S- 20 10.96 0.938 —13 257.4 73.2 8.99 1.60 0.888 17 278 233 0.44 5.17 
S- 28 22.65 0.886 0 481.0 144.4 19.65 2.93 0.804 103 390 328 1.71 0.69 
S-100 22.90 0.888 - 8 485.0 145.0 19.80 2.84 0.806 103 372 309 1.37 0.00 
S- 62 22.60 0.892 - 8 477.0 141.0 19.14 2.56 0.812 100 390 321 1.37 0.00 
S- 5 22.08 0.910 — 4 564.2 150.6 17.34 2.26 0.837 75 368 289 1.02 2.34 
Cc, S- 96 21.01 0.913 - 7 558.0 139.6 16.10 2.30 0.842 63 326 276 1.31 3.33 
S- 51 22.85 0.914 — 5 539.0 140. 16.95 2.15 844 59 355 274 1.05 3.80 
S-115 22.44 0.934 1 701.4 148.7 15.44 2.05 0.872 33 314 254 0.78 9.33 
S- 40 22.60 0.935 - 8 726.0 154.5 15.56 1.96 0.875 7 285 260 0,55 7.77 
pP- 4 22.53 0.947 —11 780.0 158.5 14.56 1.85 0.890 22 280 244 0.43 Ske 
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Oxida- 
Visc. Absolute Vise Seeeipenen at Conrad- tion 
50° C. Pour Deg. t. + Gr.- Vis- son Test 
Deg. Sp. Gr. | Point isc. cosity | Carbon | (Percent 
Origin and Eng. 20° C. 0° Cc. 30° 50° | 100° | 200° Constant| Index (%) Sludge) 
Sample | Composition of 
Group No. mple 1. 2. 3. 4. 5. 6. ve 8. 
C-35 OE Sn 4.19 0.902 8 75.3 27:5 5.51 1.72 0.851 32 0.11 7.6 
C-36 Mixture of 47% 
A. Roum. (4.6 E. & At 
0.932) with 53% 170° 
Penn. (4.1 E. cy 
EN ode: cd Sled 4.22 0.902 — 6 75.8 27.2 5.56 1.69 0.851 32 0.23 6.8 
S-51 Mid-Cont........ 22.85 0.914 — 5 539.0 140.0 16.95 2.15 .844 59 1.05 
D- 2 Mix. of 56% ’ 
B. Russ. (22.6 E. 
0.935) with 44% 
Penn. (22.7 E. 
& 0.886)........ 22.16 0.915 -—4 595.8 147.6 16.84 2.25 0.844 58 1.20 
D- 4 Balach. close cut. 10.90 0.931 -— 2 317.4 73.8 9.71 1.60 0.876 5 0.20 
P-6 | Mix. of 72% 
C. Roum. (6.7 E. 
0.934) with 28% 
Br. St. (57 E. 
| DRI cise sis dbein 11.06 0.931 —19 310.0 73.8 10.19 1.60 0.876 20 0. 
D. Pp- 4 Roum. Refined... 22.53 0.947 —11 780.0 158.5 14.65 1.85 0.890 22 0.43 
P- 5 Roum. Unrefined. 22.31 0.947 10 971.0 158.8 14.09 1.87 0.890 8 1.45 
| 















































becomes increasingly smaller. The specific gravity-vis- 
cosity constants (column 5) calculated from the vis- 
cosity curve, the viscosity-index (column 6) and many 
other similar constants show also a trend in one direc- 
tion or another. It is apparent that if one desires to 
characterize an oil as to its viscosity-temperature be- 
havior, such as between 50 and 200°C., it is necessary 
also to state the specific gravity and to determine the 
viscosity at some temperature as 50°C. as well. At 
lower temperatures, such as those in the neighborhood 
of the pour point the separation of paraffin materially 
alters the determination of viscosity; the pour-point of 
the oil is a very important factor to be considered in 
all viscosity determinations, 

Again it must be pointed out that additions of small 
amounts of synthetic oils or other preparations to 
straight mineral oils may seriously affect the viscosity 
or the index of the oil; in other cases where the pour- 
point is favorably depressed by adding extraneous 
preparations, the chemical constants again may be ma- 
terially affected. The present investigation does not 
comprise mineral lurbicating oils which contain foreign 
ingredients or synthetic preparations of a.ty kind. 

The results of the fractional distillation at 0.1 mm 
pressure, shown in Table I, are worthy of note. It is 
seen that oils of low specific gravity (high A.P.I.) are 
considerably higher boiling, than those following which 
are heavier in gravity. The boiling-point of the 90 per- 
cent distillate for the Pennsylvania oils is for instance 
practically 100°C above that of the Roumanian oils, 
when comparing oils of similar viscosity at 50°C. The 
Conradson carbon value also shows a relation to the 
above properties. One notes that in this method of de- 
termination coking values, the more volatile oils, that is, 
those of a higher specific gravity, show in general a 
lower Conradson carbon value, as can be seen in Table 
1, provided the oils under comparison are known to 
have been prepared or refined by similar methods. In 
column 9 the oxidation test shows that the light gravity 
(low specific gravity) Pennsylvania oils are the most 
stable as to sludge formation, and it can be said that 
sludge formation increases with an increase in specific 
gravity or the “naphthenic” (asphaltic) characteristics 


® Blackwood & Rickless: S.A.E. Journ. 28, 136, 1931. Mougey: S.A.E. 
Journ. 29, 200, 1931. Ehlers: Petroleum, 28, No. 41, 8, 1932. McCluer & 
‘enske: Jour. Ind. Eng. Chem. 24, 1371, 1932. Larson & Schwaderer: 
Nat'l Pet. News, 25, No. 9, P. 25-28, 1933. 
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of the oil. One must, however, not fail to consider that - 
the Conradson value, the oxidation test and similar type 
of tests are not only indicative of the true chemical 
nature of the oil in question (as is already indicated by 
the specific gravity) but that the presence of asphalts, 
asphaltic-coloring compounds, etc., also enter the pic- 
ture; such substances can behave in the above tests as 
catalysts or even inhibitors of oxidation; furthermore, 
the above tests are greatly affected by the presence of 
added chemical synthetic compounds, a practice well 
established in the case of automotive fuels. 

Since specific gravity is characteristic of the many 
properties of oils of equal viscosities, it follows that 
blends or mixtures of similar viscosity and gravity will 
again show a similarity in their physical-chemical con- 
stants; such similarities are, moreover, not influenced 
by the origin of the oil or its chemical make-up or even 
by the fact it may be coniposed of a narrow cut, or 
composed of blends of residual lube oils. That this is 
evident for oils containing no foreign admixtures or 
preparations, at least as far as viscosity-temperature 
curves is concerned (higher temperature ranges), is 
borne out in Table II. . 

Group A oils, Table II, comprise first a Grosny oil 
and also a mixture of Roumanian and Pennsylvania 
straight-run lube; group B, a Mid-Continent oil and for 
comparison a mixture of Russian and Pennsylvania 
oils; group C, a specially close-cut Balachany lube oil 
and with it a mixture of a light Roumanian lube cut 
with American bright stock; group D, shows a refined 
oil compared with an unrefined stock. One will note 
that the viscosity-temperature curve, and in general the 
derived constants are practically alike for each group. 
The agreement in the absolute viscosity at 200°C. 
(also 170°C.) is especially noteworthy. The agreement 
in Conradson carbon values and also the oxidation 
values for sludge is as close as can be practically ex- 
pected, especially for such widely divergent oils as in 
group D, comprising products containing different 
amounts of asphaltic coloring matter. 

The relationship between specific gravity, boiling 
points and the viscosity-temperature curve becomes 
clear for oils that are pure petroleum derivatives. These 
relationships, which have been previously described to 
some extent by other workers® are of course those 
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TABLE III 





















































Anilin Point Deg. C. Ultimate Analysis, Percent On Basis of Pure C H Hydrocarbon 
Before| After 
Vis. Per- |Appar- Ultimate 
50° C.| Sp Removal of De- cent ent Analysis Apparent 
Deg. Gr Aromatic Hy- | pres- | Aro- | Mol Apparent eneral 
, E. 20° C drocarbons sion | matics} Wt. Cc H Ss Ash Cc H Formula Series 
Sample 
Group No. 1 2 3 4 5 6 7 8 9 

C- 34 4.08 | 0.875 | 104.9 | 111.0 6.1 16.8 438 86.34 | 13.31 0.11 0.00 | 86.64 |} 13.36 | C31.6Hss.5| Cn Hen— 47 
A C- 35 4.19 | 0.902 91.1 | 104.8 13.7 33.7 399 87.26 | 12.48 0.17 0.07 | 87.49 | 12.51 | C29.1 Hao.9 n Hon— 4.3 
C- 33 4.56 | 0.932 71.0 93.3 22.3 48.4 369 87.33 | 12.05 0.27 0.11 87.87 | 12.13 | C27.0 H44.8| Cn Hon— 9g, 
S- 29 11.15 | 0.881 | 120.3 | 124.9 4.6 12.9 609 86.63 | 13.26 0.09 0.03 | 86.73 | 13.27 | C44.0Hs0.8} Cn Hon— 7.2 
S-111 11.46 | 0.890 | 114.0 | 120.7 6.7 18.2 517 86.77 | 13.04 0.09 0.06 | 86.94 | 13.06 | C37.4 He7.5} Ca Hon— 7.3 
B S- 32 11.32 | 0.902 | 103.8 | 115.5 11.7 30.0 494 86.94 | 12.70 0.23 0.10 | 87.25 | 12.75 | Cas.9 Hes.0} Cn Hon— g.8 
D- 4 10.90 | 0.931 84.3 99.4 15.1 36.4 413 87.44 | 12.23 0.26 0.07 | 87.73 | 12.27 | Cs30.2 Hs0.7} Cn Hon— 9,7 
S- 20 10.96 | 0.938 78.6 | 101.0 22.4 48.6 395 86.90 | 11.96 0.21 0.02 | 87.90 | 12.10 | Ces.9 H47.9} Cn Hon— 9.9 
S- 22.65 | 0.886 | 126.2 136.0 9.8 26.6 738 86.50 | 13.38 0.05 0.00 | 86.60 | 13.40 | Cs3.3 Hos.s| Cn Hon— 7.8 
S-100 22.90 | 0.888 | 125.4 | 133.5 8.1 22.0 722 86.56 | 13.53 0.04 0.06 | 86.48 | 13.52 | Cs2.0Ho97.6| Cn Hon— 6.4 
S- 62 22.60 | 0.892 | 125.2 | 133.0 7.8 21.5 649 86.78 | 13.29 0.05 0.04 | 86.72 | 13.28 | Ca6.9 Hse.1 | Cn Hon— 2.7 
S- 5 22.08 | 0.910 | 109.1 | 120.2 11.1 28.7 553 86. 12.77 0.32 0.00 | 87.19 | 12.81 | C4ao.2H70.8| Cn Hon— 9.4 
Cc S- 96 21.91 | 0.913 | 106.7 | 118.4 nF 29.8 531 87.14 | 12.90 0.22 0.00 | 87.11 | 12.89 | C3s.6 H6s.4| Cn Hon— 2.8 
S- 51 22.85 | 0.914 | 105.4] 117.1 11.7 29.8 519 87.15 | 12.72 0.23 0.00 | 87.26 | 12.74 | C37.7 Hee.2| Cn Hon— 9.2 
S-115 2.44 | 0.934 92.8 | 110.6 17.8 41.3 460 87.40 | 12.21 0.34 0.00 | 87.74 | 12.26 | C33.6 Hs6.4| Cn Hon—10.8 
S- 40 22.60 | 0.935 87.8 | 107.0 19.2 44.2 451 87.26 | 12.23 0.31 0.00 | 87.71 | 12.29 |C33 Hss.4] Cn Hon—1i0.6 
P- 4 22.53 | 0.947 76.6 | 102.6 26.4 54.6 432 87.29 | 12.06 0.22 0.39 ?} 87.87 | 12.13 |C31 Hs2.4} Ca Hon—10.8 





























shown by an average mixture of the many single definite 
hydrocarbons which make up a lubricating oil; the same 
relative characteristics would also be shown by the indi- 
vidual hydrocarbon itself. 

It is therefore clear that in the above mentioned cases 
the chemical constitution of oils can be indicated in a 
preliminary way; in conjunction with the specific grav- 
ity, therefore, certain regularities or groups of char- 
acteristics should be capable of classification. 


With this in view the oils in question were subjected 
to an ultimate analysis. The most important results of 
these analyses are shown in Tables III and IV. Table 
III is a contnuation of Table I and contains the same 
groups of oils of like viscosity, while Table IV, a con- 
tinuation of Table II, deals with oils of similar viscosity 
and also of similar specific gravity, for comparative 
purposes. 

The content of aromatic hydrocarbons (column 4) 
was determined by the method of Sachanen and 
Wirabianz’, using their coefficients; in this method the 
aniline point is determined before and after treatment 
of the oil with concentrated sulphuric acid, yielding the 
‘ depressions shown in column 3; instead of employing 
the above method in every detail wherein the so-called 
maximum aniline points are determined, the figures 
shown in the table are the aniline points for a 1:1 mix- 
ture of oil and aniline. The apparent molecular weight 
(column 5) of the oils has been determined by the cryo- 
scopic method of Epperson and Dunlop® using benzole 
as the solvent. The elementary analyses are shown in 


TErdol u. Teer, 9, 170-172; 187-189; 202-203; 220-222, 1933. 
$ Jour. Ind. Eng. Chem., 24, 1369, 1932. 





Tables III and IV, column 6, and in column 7 the 
analyses are recalculated for percent carbon and hydro- 
gen on the basis of 100 percent pure hydrocarbon; 
such calculation is permissible where it is desired to 
eliminate extraneous elements as sulfur, nitrogen, ash, 
etc. The empirical formula for the oils (column 8) was 
calculated from the molecular weight and elementary 


-analyses, and in column 9 is shown the approximate 


formula for the series of hydrocarbons to which the 
oils appear to belong. 


Table III, column 4, can be interpreted to show that 
the content of aromatic-ring hydrocarbons increases 
consistently with an increase in the specific gravity of 
the oils of equal viscosity at 50°C. Inversely, the hydro- 
gen content (column 7) naturally decreases in direct 
proportion ; there is also a definite decrease in the aniline 
point of the oils freed of aromatic hydrocarbons (col- 
umn 3); this is evidence that with an increase in the 
specific gravity of the oil that not only the aromatic 
hydrocarbons but also those of the naphthenic type pre- 
dominate over the so-called “paraffinic” structures. The 
molecular weights (column 5) reveal unexpectedly the 
fundamentally different behavior or properties of the 
“paraffinic” and “naphthenic” lubricating oils. For in- 
stance, with a decrease in the specific gravity, there is 
an appreciable increase in the molecular weight, with 
which the higher average boiling point of the oil is also 
related. For example, in column 8 the average molecule 
of an oil of 4° Engler viscosity and 0.875 specific grav- 
ity is composed of 32 carbon atoms, as against the 
molecule of an oil of 0.932 specific gravity built up of 
only 27 carbon atoms. In the group of oils of 22 Engler 



















































































TABLE IV 
Anilin Point Deg. C. Ultimate Analysis, Percent On Basis of Pure C H Hydrocarbon 
Before| After 
Per- | Appar- Ultimate 
Sp. Removal of De- cent ent Analysis Apparent 
Vis Gr Aromatic Hy- | pres- | Aro- Mol. Apparent neral 
laid 50° C. | 20°C drocarbons sion | matics} Wt. Cc H Ss Ash Cc H Formula Series 
mple | ie 
Group No. 1 2 3 4 5 6 7 8 4 

A. C-35 4.19 | 0.902 91.1 104.8 13.7 33.7 399 87.26 | 12.48 0.17 0.07 | 87.49 | 12.51 | Ce9.1 H49.9| Cn Hon— 8.3 
C-36 4.22 | 0.902 89.3 102.2 12.9 32.0 404 87.18 | 12.56 0.19 0.02 | 87.41 | 12.59 | Coo.s Hs1.0} Cn Hon— 8.0 
Cc. D- 4 10.90 | 0.931 84.3 99.4 15.1 36.4 413 87.44 12.23 0.26 0.07 87.73 12.27 | C3s0.2 Hso.7| Cn Hen— 29.7 
P- 6 11.06 | 0.931 87.2 104.2 17.0 39.8 405 87.45 | 12.27 0.30 0.06 | 87.78 | 12.22 | C29.6 Hao.5| Cn Han— 29.7 
D. Pp. 4 22.53 | 0.947 76.6 102.6 26.4 54.6 432 87.29 | 12.06 0.22 0.39 ?} 87.87 | 12.13 | C31.6 Hs2.4] Cn Hon—10.8 
P- 5 22.31 | 0.947 79.8 106.7 26.9 55.7 454 87.48 | 11.96 0.41 0.10 | 87.98 | 12.02 | C33.3 Hs4.6| Cn Hon—12-0 
Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 10 
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viscosity an oil of 0.886 specific gravity appears to con- 
tain 53 carbon atoms, while an oil of 0.947 gravity shows 
the presence of only 32 carbon atoms. 

The above observations appear to be confirmed when 
the constants for well-identified members of lower hy- 
drocarbon series comprising the lubricating oils, are 
tabulated from data existing in the literature; from 
such data one obtains the same above mentioned rela- 
tionships as have been revealed in the present investiga- 
tion. The calculated empirical formulae for the various 
series of hydrocarbons in the above tables reveal inter- 
esting facts; while such results are generally known to 
workers in this field, it is desirable to point them out 
once again. For instance, it appears clear that the so- 
called “paraffinic oils” hardly can be composed of true 
paraffins, since even in the case of the light pure Penn- 
syivania oil, C-34, which contains only 16.8 percent of 
aromatic type hydrocarbons, the formula C,H,,-, indi- 
cates the presence of threefold polynaphthenes. From 
the data at hand, one can also establish that with an 
increase in the “naphthenic” character of the oil (in- 
crease in specific gravity) there is a constant decrease 
in the number of side-chains in the polynaphthenic 
rings ; finally, as in the case of the true “asphaltic-naph- 
thenic” oils only the purely aromatic and naphthenic 
rings predominate. 

According to the data presented and the above dis- 
cussion, one can expect then that the oils shown in 
Table IV, which are of equal viscosity and of equal 
specific gravity to be of similar chemical make-up or 
constitution. This has been substantiated since the oils 
that-have been compared show practically the same aro- 


matic contents, molecular weight, and elementary 
analyses, and, therefore, also the same calculated em- 
pirical formula. 

SUMMARY 


For refined normal petroleum lubricating oils of 
similar viscosity at 50°C., the specific gravity appears to 
be characteristic, and indicates the average chemical 
composition of the oil, as well as those properties di- 
rectly dependent on composition. 

The average boiling point, aniline point, apparent 
molecular weight and hydrogen content decrease di- 
rectly with an increase in the specific gravity; at the 
same time there is a simultaneous increase in the slope 
of the viscosity-temperature curve (lower viscosity- 
index), the carbon content generally diminishes, while 
the content of aromatic or reactive hydrocarbons, and in 
a broad sense, the oxidation susceptibility of the oil in- 
creases, 

Many of the above discussed properties of lubricating 
oils are, of course, influenced and obscured by several 
factors; for instance, such as by the method of refining, 
whereby oils can be finished up still containing variable 
amounts of asphaltic or other coloring matter, or where 
processing results in the presence of appreciable amounts 
of hard paraffins, or in those cases where extraneous 
elements are present, such as sulphur, nitrogen or ash, 
etc. ; the analytical constants are further affected by the 
presence of added compounds and synthetic preparations 
that are often added to lubricating oils. 

This investigation was undertaken with the financial 
assistance of the “Szechenyi Scientific Society Dedi- 
cated to the Aid of Hungarian Scientific Research” in 
Budapest, to whom I am gratefully indebted. 











An East Texas Refining Plant. 





October, 1935—A Gulf Publishing Company Publication 








Efficiency of Petroleum 


ractionating Columns 


Cc. W. CANNON#* 


Shell Petroleum Corporation, Houston, Texas 


PART IV 


The efficiency of different 
sections of a commercial 
bubble plate column 


kl a recent paper*, the authors have stressed the 
importance of the study of laboratory fractionating 
columns in their relationship to the analysis of the 
efficiency of a commercial petroleum distillation 
tower. Garton and Huntington® analyzed the gaso- 
line-kerosene section of this same tower (Figure 1) 
when it was. operating on crude oil from the 
Tonkawa field of Northern Oklahoma. At that time 
the true boiling point distillations of the gasoline and 
kerosene cuts were made in a glass column 1% 
inches I. D. and having a section 5 feet in height 
packed with small glass nipples. 

Engineers realize the futility of separating such 
commercial fractions as motor fuels, kerosene, etc., 
into their many compounds, and granted such a sep- 
aration could be made without much difficulty, the 
time and effort to analyze such data in a rigorous 
manner would be entirely out of the question. For 
these reasons attempts are being made to obtain 
simpler solutions to the problem without undue sac- 
rifice of accuracy. One of the first attempts to sim- 
plify the analysis was to select two key compounds 
between which a certain feed was being fractionated 
into two products. For example, a feed consisting of 
a mixture of propane, iso and normal butanes, iso 
and normal pentanes, hexanes and heptanes, was to 
be fractionated in such a manner that the bottom 
or kettle product was substantially free of normal 
butane. It was proposed that the same degree of 
fractionating efficiency would be required to sep- 
arate a binary mixture of normal butane and iso- 
pentane present in the same ratio to each other as 
in the more complex mixture, as would be needed 
for the equivalent fractionation with the more com- 
plex mixture itself. Although this attempt repre- 
sented good approach to the solution, it since has 
been proven that fewer plates would be required for 
the separation of the more complex mixture, due no 
doubt to the fact that the propane and iso-butane 
would tend to pull the normal butane overhead while 
the hexanes and heptanes would attract the normal 
pentane toward the base of the column. Obryadcha- 
koff® has made a noteworthy contribution toward the 
simplification of the analysis of refinery columns by 
the use of ASTM distillations of the products. Re- 
cently Brown, Souders et al? have found that the ab- 
sorption and stripping factor methods, as originally 





*Mr. Cannon was an undergraduate student at the University of 
Oklahoma when this material was prepared and it was a part of his 


undergraduate thesis for 1935. 
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and 
R. L. HUNTINGTON 


School of Petroleum Engineers, University 


of Oklahoma 
offered by Kremser‘*, are reliable as compared with 
theoretically rigorous calculations. Their studies 


were confined to gas and natural gasoline fraction- 
ators. 

In this present investigation, the two upper sec- 
tions of a commercial tower (Figure 1) were anal- 
yzed, by selecting two key components representa- 
tive of the average molal boiling points of the 
overlapping fractions of the respective products. In 
an effort to make such studies more practical, i. e., 
less time consuming, a Hempel column was selected 
as a measuring stick for the analysis of the three 
commercial products, gasoline, kerosene and gas oil 
which were made from the two sections under inves- 
tigation: 

1. The gasoline-kerosene section. 

2. The kerosene-gas oil section. 


600 
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TEMPERATURE FF 
~w 


° GAS OIL 
4 KEROSENE 
x GASOLINE 





VOLUME PER CENT DISTILLED 


FIGURE 2 


A, S. T. M. Distillations on straight run products from 
Oklahoma City Wilcox crude oil. 
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PLANT DATA 


Duration of run — 28 hour straight distillation of Oklahoma 
City Wilcox crude oil. Gravity — 36.6° A.P.I. 


16,400 gallons crude charge— A.P.I. Est. Mol. Wt. Mols 


1670 gallons gas oil: 34.5 275 43.4 
2335 gallons kerosene 42.0 180 88 
3700 gallons gasoline product 58.0 115 192 


425 gallons of water (steam condensate) used as strip 
ping steam in column. 

Temperature at the top of tower 260° F. 

Temperature at the bottom of the gasoline-kerosene 
section 420° F. 

Temperature 
tion 540° F. 

Temperature 
pase, 750° F. 

Pressure on tower 14.2 pounds/square inch absolute. 


Orifice | 
differential 
manometer 


data for 
measurement ) 


at the bottom of the kerosene-gas oil sec- 


of crude flashing into tower, 20 feet above 


Sp. gravity of gasoline 0.7467. 

1 gallon of gasoline 6.216 pounds. 

Head of water on gauge 28 in. water (indi- 
cated differential). 

Diameter of pipe 1.4688 inches. 

Diameter of orifice 0.764 inches. 


of gasoline 
reflux 


Calculations: 


Gasoline reflux 


28 1—0.7464 Actual differ- 
h =—x——_ = 0.792 ft. gasoline [{ ential across ) 
12 0.7464 orifice. 


u.»— wy C?x2gxh 





C = 0.61 for sharp edged orfice 
2g = 64.4 
0.764 

ee aks 12 

—_ 1.4688 
12 
uz; = 0.270 uz 
Then 


u?. — 0.073 u*. = 0.61" x 64.4 x 0.792 
0.927 us = 18.95 





18.95 
u's = oe 
0.927 
ur = 20.4%4 = 4.16 ft/sec. velocity of gasoline through 
orifice. 
T (0.764) TF? 
Area of orifice = — d*? = (0.7854) x | ———— 
Ps 4 (12 ) 
= 0.00318 ft.’ 


Volume gasoline per sec. = 4.16 x 0.00318 = 0.0132 ft*/sec. 
0.0132 x 62.4 x 0.7467 = 0.606 # gasoline/sec. 
0.606 x 60 = 36.36 #/mim. 














36.36 

= 5.84 gal./min. of gasoline reflux. 
6.216 
3700 

= 2.2 gal./min. of gasoline product. 
28x60 
5.84 Reflux 

= 2.65 reflux ratio = ————— or 
2.2 Product 
2.65 Reflux 

= .726 ————_- 
3.65 Vapor 


Velocity of vapor through free area of tower, in gasoline- 
kerosene section. 


420—260 160 


T avg. = = 


") In 1.615 
260 


= 334°F. 
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FIGURE 1 


Commercial size distillation unit Petroleum Engineering 
Laboratory, University of Oklahoma. 








Gal. Mol. cu. ft./sec. cu. ft./sec. 
gaso./sec. gaso./sec. S.C. @334°F. 
3700 x 3.65 6.216 359 794 Ty ORs 
28 x 3600 115 492 145. .; 
4.17 cu. ft. gasoline/second. 
cu. ft. 
Gal. Mol. H:0O/sec. cu. ft. @ 
H:O/sec. H:O/sec. @ s. ¢. 334°F. 
425 8.33 359 794 | Bie 
28 x 3600 18 492 5... 


1.145 cu. ft. steam/sec. 
Total volume of vapor = 4.17 + 1.145 = 5.33 cu. ft./sec. 
T 


Free area of tower 


5.33 
Vapor velocity = —— = 0.755 ft./sec. 
7.07 


Number of actual trays in gasoline-kerosene section; 


including one partial condenser for gasoline vapor 9 
Number of actual trays in kerosene stripping section 3 
Total number of actual trays in gasoline-kerosene 

SECTION 2 oes cin eninide'es ued 0 4k> 90 Le ee 12 


Just above the kerosene stripping section 70 percent (by 
volume) of the liquid overflow was refluxed into the top 
of the kerosene-gas-oil section, and the other 30 percent 
was taken off as kerosene from the kerosene stripping 
section. 

Number of actual trays in kerosene-gas-oil section 9 


Number of actual trays in gas-oil stripping section 3 


Total number of actual trays in kerosene-gas-oil 
section oui... . Tee a aR a eee 12 
Just above the gas-oil stripping section 60 percent (by 
volume) of the liquid overflow was refluxed into the top 
of the gas-oil light lub. section; and the remaining 40 per- 
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cent was taken off as gas-oil from the stripping sec- ! 





tion. 
Molal ratio steam to gasoline vapor = 0.275 
Inside diameter of tower = 3 ft. For other di- 





mensions please refer to, 


DISCUSSION OF RESULTS 
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The ASTM distillations of the gasoline, 
kerosene, and gas oil products are shown in 


Sy 





Figure 2. Such tests serve the purpose of 
controlling refinery products, and are general- 


a 
o 





ly a part of the specifications of every prod- 
uct, but they do not show the degree of over- 
lap since the end point of the gasoline is the 





same as the initial boiling point of the kero- 
sene, and likewise the end point of the kero- 





sene is equal to the initial on the gas oil. In 
other words, if the ASTM distillations were 
to be accepted as representative of the actual 


> 
i) 





constituents present in the products, it would 
appear that perfect fractionation were being 
attained. Even theoretically it would be im- 
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MOL PERCENT GASOLINE IN VAPOR 


possible for the end point of the gasolige to 
be lower than the initial boiling point of the 


¥ 





kerosene, for there would have to be a dis- 
appearance of a naphtha fraction for such a 
phenomenon to occur. That overlapping does 
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N 



































occur is readily seen by a glance at Figure 3, 0 
showing that the end points of gasoline and 
kerosene are higher than the initial boiling 

points of kerosene and gas oil respectively 

when the distillations are made on a Hempel 
column. Difficulty with hold-up in the pack- 

ing accounts for the fact that the end points 

had to be extrapolated. 


SELECTION OF THE KEY COMPONENTS 
(1) Gasoline-kerosene section—Oklahoma City 
crude oil run. On Figure 3, it is easily seen that the 
average boiling point of the overlapping fractions 
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VOLUME PER CENT DISTILLED 
FIGURE 3 


Hempel distillation on straight-run products from 
Oklahoma City Wilcox crude. 


20 40 60 80 100 
MOL PERCENT GASOLINE IN LIQUID 
FIGURE 4 


McCabe-Thiele diagram showing the number of theoretical 


trays in the gasoline-kerusene section. 


10.75 
E fficiency— < 100 = 89.6% 





between gasoline and kerosene is about 375° F. On 
this basis, gasoline was defined as all material boiling 
above 375° F. The average boiling point of the gas- 
oline component present was taken as 367° F. while 
the corresponding key component for the kerosene 
present in the higher boiling portions of the gasoline 
was 390° F. 

Taking these two key components as the actual 
hydrocarbons which were to be fractionated, vapor 
pressures were obtained on the Brown-Coats chart 
between 367° F. and 390° F. for the two components, 
from which a vapor-liquid equilibrium diagram was 
drawn. (See Figure 4 and Table I.) 


TABLE 1 


Vapor Pressure 
Ibs./sq. in./abs. 








Gasoline component 
Mcl wees 





Gasoline Kerosene xX 
Temp. °F. Component Component In liquid In vapor 
367 14.2 10.50 1.000 1.000 
375 15.5 11.40 .683 747 
383 17.1 12.60 .356 428 
390 19.0 14.20 .000 .000 








Having obtained the equilibrium diagram at a con- 
stant pressure of 14.2 pounds per square inch, under 
which the tower was operating, the next step was to 
determine the mol percentages of the two key com- 
ponents in the overhead product (gasoline) and the 
bottoms (kerosene). By making a material balance 
around the gasoline-kerosene section, the mol pet- 
centages of the key components could readily be 
calculated for the feed, which consisted of vapor 
coming from the gas oil section below the gasoline 
kerosene section. For the overhead product, it was 
estimated from the Hempel distillation of the gaso- 
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line, that 71.5 mol percentage of the two key 
components in the overhead products consisted 
of hydrocarbons having an average boiling 
point of 367° F. which corresponds to the gas- 


oline key component. In a similar manner, it 
was found from the Hempel distillation of the 
kerosene that 22.2 mol percentage of the two 
key components in the bottoms consisted of 
hydrocarbons having an average boiling point 
of 367° F. Reference to the plant data shows 
the mols of each commercial product coming 
from the tower, and these quantities must be 
taken into consideration in calculating the 
composition of the feed based on the presence 
only of the two key components. For example 
in the case of the gasoline-kerosene section, 
the mols of gasoline are 2.175 times as many 
as the mols of kerosene. Therefore the com- 
position of the two component overhead mix- 
tures consisting of 71.5 percent gasoline would 
have to be multiplied by 2.175 and the bottom 
product by 1.0 in order to get the composition 


MOL PERCENT GASOLINE IN VAPOR 


of the two component system in the feed, rep- 
resented by the central vertical dotted line. 
The bottoms and overhead are represented by 
the left and right hand vertical lines respect- 
ively. The efficiency of the section equals 
89.6 percent (see Figure 4). The kerosene-gas 
oil section was analyzed in the same manner 
as the gasoline-kerosene section. The effic- 
iency of this section is 86.7 percent (see Fig- 


ure 5). 


When Garton and Huntington* made a 
study of this same tower a year ago, they 
obtained data on the distillation of a Tonkawa 
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FIGURE 6 


McCabe-Thiele diagram showing number’ of theoretical trays in 
gasoline-kerosene section. Column was operated on Tonkawa 
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MOL PERCENT KEROSENE IN LIQUID 


FIGURE 5 


McCabe-Thiele diagram showing the number of theoretical trays 
in erkosene-gas oil section. 


Efficiency = 


10.4 





< 100 = 86.7% 


crude with a 2 to 1 reflux ratio. 


6.66 
X 100 = 55.5% 





crude oil which is somewhat higher in gasoline 
content. In analyzing the gasoline-kerosene 
section two key components were selected, 
however, in determining the composition of 
the overhead product with respect to the gas- 
oline key component, the mol percentage of 
those components in the gasoline product boil- 
ing below a temperature of 400° F. was taken 
as the percentage of gasoline in the overhead. 
These data have been recalculated on the basis 
of the two key components only, the result of 
which are shown in Figure 6. The lower effic- 
iency might be the result of the higher mass 
velocity under which the tower was being 
operated when it was processing the Tonkawa 
crude. The linear vapor velocity on the Okla- 
homa City crude run was 758 feet per sec- 
ond and on the Tonkawa crude 1.34 feet per 
second. Although higher linear velocities are 
favored in view of the better contact which 
may be obtained between the rising vapor and 
the descending liquid, it is readily seen that 
the efficiency of fractionation falls off in com- 
mercial towers just as it does in laboratory 
columns, when the rate of product removal is 
increased. Another cause for the apparently 
much lower efficiency in the Tonkawa crude 
run is, no doubt, due to the fact that the prod- 
ucts were analyzed in the 5-foot column in- 
stead of the Hempel column. 


1Brown, G. G.; Souders, Mott, Jr., et al—Ind. Eng. 
Chem. 27, 383 (1935). 
ase C. W., and Huntington, R. L.—Refiner, 14, 424 
anagem V. W., and Huntington, R. L..—Refiner, 14, 60 


4Kremser—National Petroleum News, 43 (May 21, 1930). 
5Obryandchakoff—Ind. Eng. Chem. 24, 1155 (1932). 
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URING the assembly of a bubble tower at the 
Petroleum Experiment Station of the United 
States Bureau of Mines at Bartlesville, Oklahoma, 
Ralph H. Espach and Oscar C. Blade, were con- 
fronted with a problem of making a tight seal for 
a glass to metal joint. The tower is used to frac- 
tionate heavy vapors that are flashed off of reduced 
crude. These refinery engineers of the Bureau have 
supplied the following descriptions of the apparatus: 
The tower is approximately seven inches (outside 
measurement) in diameter and is built of sections or 
spools of Ampco metal, bolted together. Each spool 
has two look-boxes placed opposite each other which 
permit observations of the action taking place within 
each spool and on each tray. Reduced crude was to 
be heated to not over 800°F. and flashed into the 
bubble tower at a reduced pressure, possibly not 
lower than 10 mm. absolute. The approximate range 
of tower temperatures was from 750°F. at the base 
to 500°F. at the top. 

Figure 1 shows the design of the look-boxes. The 
assembly problem was to make a tight joint between 
parallel faces of Ampco metal and Pyrex glass. to 
be effective this joint had to maintain a perfect seal 
at elevated temperatures against a reduced pressure 
and remain tight when temperature and pressure re- 
turned to normal. The sheets of Pyrex glass from 
which the glass disks were cut were made by cutting 
the blown cylinders longitudinally and flattening 
them. The disks, as first used had tolerances of plus 
or minus 1/32 inch diameter and 1/64 to 1/32 inch 
variation in thickness for any one glass. It was 
found that the surfaces of the glass must be parallel 
between the two metal surfaces of the look box, and 
the packing ring and the disks were given parallel 
faced borders approximately ™%-inch wide by grind- 
ing with valve grinding compound on a metal ring 
of the required diameter. 

Copper-covered asbestos gasket rings 2-1/32 
inches I.D. and % inch wide by 1/16-inch thick 
(elliptical in cross section) held 
satisfactorily in preliminary tests, 
but after several heatings small 
leaks developed. Examination 


Metallic Gaskets 


For Glass to Metal Joints 























act as a cushion and to maintain an even pressure 
on the glass. 

Aluminum rings, 2-1/16 inches I.D., were made 
from dead soft aluminum wire, gage 12B&S (.081 
inch). The ends were carefully welded together and 
sized to a perfectly uniform circle. To keep the 
rings centered under the glass disks—for they 
proved successful only after it was determined that 
these gaskets must be placed directly under the 
copper covered asbestos ring gaskets above them— 
asbestos composition rings were used, which just 
filled the space to the side of the look-box seats but 
did not rise above the rings. A joint of this type 
showed some leakage, and it was thought that the 
ground surface of the border of the glass disk pre- 
sented too many pits even for the soft aluminum. 
Accordingly, glass disks were obtained whose faces 
had been ground and polished until accurately plane 
and parallel. It was noticed also that the aluminum 
rings had fine markings on them as if they had been 
finished by filing or had been abraded by moving 
against a rough surface. To overcome this objection 
each ring was placed in a steel press which flattened 
the two bearing surfaces slightly, effacing the fine 
marks and “truing” the ring. ! 

_ Through this experimentation, it was found that 
circular rings made from dead soft aluminum wire, 
trued to the same plane and compressed slightly to 
form an even bearing surface, were the best type of 
gasket for making a tight seal between a glass disk 
and a smooth metal surface under the prescribed 
conditions. The fact that the glass disks had plane, 
parallel and highly polished bearing surfaces prob- 
ably was of first importance. The aluminum ring 
must be held central on the seat of the look-box and 
in line with the cushioning ring. The cushioning 
ring should not spread and become thinner under 
pressure and heat but should transmit the pressure 
equally from the packing ring to the glass. The 
commonly used copper-asbestos ring gasket proved 
suitable as a cushioning gasket. 

Other materials investigated in- 
cluded asbestos composition gas- 
kets, dopes, pastes, and other 
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showed the gasket had compress- 
ed appreciably and presented a 
flat surface, %-inch wide. The 
gasket, however, still retained 
some “springiness” and was 
adopted as the upper gasket be- 






































metal rings. None of these was 
suitable for the prescribed condi- 
tions, due either to the burning 
or vaporizing of the organic con- 
stituents thus leaving only porous 


}-eching ring 














tween the glass and metal collar, to 
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Lookbox detail. 
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material, or the bearing surfaces 
were not in even continsous con- 
tact because of unevenness in the 
material. 












\|| 


io PF. 


Sure 


nade 
081 
and 

the 
they 
that 

the 
m— 
just 

but 
rype 

the 
pre- 
um. 
1Ces 
lane 
Lum 
eel! 
ring 
tion 
ned 
fine 


hat 
‘ire, 
te 
; of 
lisk 
bed 
ine, 
‘( yb- 
ing 
and 
ing 
der 
ure 
[he 
ved 
cet, 
in- 
as- 
her 
vas 
di- 
ing 
on- 
Dus 
ces 
y- 


the 


10 


ANNOUNCEMENT 











The M. W. KELLOGG COMPANY has been appointed Licensing Agent 
for THE POLYMERIZATION PROCESS CORPORATION and is pre- 
pared to discuss your requirements and submit proposals for plants for 
production of motor fuel by polymerization of refinery or natural. gases. 
Plants will be licensed under the polymerization patents and patent rights of: 
PHILLIPS PETROLEUM COMPANY 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL DEVELOPMENT COMPANY 


THE TEXAS COMPANY 
THE M. W. KELLOGG COMPANY 











The M. W. KELLOGG COMPANY 


225 BROADWAY - NEW YORE, N.Y. 


* 
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RELIABILITY 


counts most in Retinery Piping 


it modern refineries, where high pressures, high tem- 

peratures, and severe corrosive conditions are in- 
volved, reliability of equipment would seem to be 
the paramount consideration. Here the elements of 
direct cost, of safety, and of continuous operation can 
be turned toward either success or failure. This is why 
leading refiners, continually on the search for new and 
better tubular material, are turning more and more to 
National Tube Company 4%—6% Chromium Pipe 
and Tubes for still tubes and also for furnace tubing, 
hot oil lines, tubular parts of heat exchangers, con- 
denser tubing, return bends, etc. 





Some of the main advantages of NATIONAL 4%—6% 
Chromium Pipe and Tubes are high resistance to cor- 
rosion; unusual resistance to oxidation or scaling; ex- 
ceptional ductility for bending and forming; improved 
strength at high temperatures. They are made from 
electric-furnace steel of the highest quality and, be- 
ing seamless—no welds—have uniform wall-strength 
throughout. This material can be sentry drilled (an 
exclusive feature) when so ordered. 








Write NATIONAL engineers and metallurgists on your 
problems. Information and literature will be sent 
on request. 


NATIONAL TUBE COMPANY 
PITTSBURGH, PA. 


Export Distributors—UNiTED STATES STEEL PRropucts Co., New York 


NATIONAL TUBE COMPANY 


SEAMLESS PIPE AND TUBES WITH !/22% MOLYBDENUM 
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thousand. cubic feet of gas treated 30 to 
percent conversion is claimed on liquid 
dharge basis), with production cost: per 
silon running relatively low, it is not 
out the realm of reason to not only 
xpect “poly” plants wherever there is a 
ery of cracking units, but also to ex- 
in time, the establishment of poly- 
merization units for operation on natural 
gas. Certain it is that the “poly plant 
will come to the refineries rather rapidly 
jn its present stage of development and 
remove some of the functions of the pres- 
ent absorption gasoline recovery systems. 
At the New York meeting of the Amer- 
jean Chemical Society it was pointed out 
that the production of gas from cracking 
rations in the United States totaled 
000,000,000 cubic feet annually and at 
that time it was estimated that with the 
known developments in polymerizing the 
olefin hydrocarbons in this gas it would 
be possible to produce 1,000,000,000 gal- 
lons of gasoline annually, or more than 
five percent of the total motor fuel pro- 
duction for the country. It was also stated 
that through cracking or pyrolysis of 
paraffin hydrocarbons to form olefins and 
that followed by the polymerization of 
the olefins, natural and refinery gases, ex- 
cepting methane, could theoretically pro- 
duce a motor fuel supply equal to the 500,- 
000 barrels daily production secured by 
present cracking operations, or somewhat 
above 40 percent of the country’s total 
production. 

















Special Trains to 
Institute’s Annual Meeting 


REPARATIONS for the 16th an- 

nual meeting of the American Pe- 
troleum Institute at Los Angeles, in- 
clude plans not only for special trains 
but also for an “Oil Men’s Caravan.” 

The “Caravan,” arrangements _for 
which are being made by R. A. “Dick” 
Wotowich, of Warner-Quinlan Com- 
pany, 2 Park Ave., New York, will per- 
mit oil men attending the meeting to 
make the trip without thought for de- 
tails once they go aboard a chartered 
train. Meals, berths, schedules, changes, 
automobile and bus hire, tips, and 
other miscellaneous items will be 
taken care of by the “Caravan” man- 
agers and without further thought on 
the part of the “Caravaneers.” Reser- 
vations will be available to oil men at 
New York and to those leaving from 
cities enroute, but the managers will 
permit use of the train to none except 
active oil men. 

Reservations already have been 
made by delegations from New York, 
Pennsylvania, Ohio, Washington, D. 
C., and Illinois. The “Caravan” will 
follow the routes of the Pennsylvania, 
Missouri Pacific, Denver & Rio Grande 
Western, and Union Pacific lines. 

The New York Central and Santa 
Fe railroads have announced plans for 
Operating the “American Petroleum 
Institute “Special” as a de luxe train 
for members and their families attend- 
ing the annual meeting. Modern air- 
conditioned Pullman equipment will 
be provided, with club, observation, 
lounge, dining, compartment, drawing 
toom and open section sleeping cars. 
Valet, maid, and barber shop service, 
as well as daily market reports and 
hews bulletins, will be available. Op- 
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portunity will be had for sightseeing 
or stopovers on the return trip, and 
different routes may be followed. 

The special leaves New York on the 
Central lines at 4:15 p. m., Thursday, 
November 7, leaves Albany at 7:10 p. 
m., and Buffalo at 1:02 a. m., Friday, 
The special leaves Chicago on the 
Santa Fe lines at 12:30 p. m., Friday, 
leaves Albuquerque, N. M., at 7:05 p. 
m., Saturday, November 9, and arrives 
at Los’ Angeles at 4:00 p. m., Sunday, 
November 10. 


Southern Pacific Special to 
Los Angeles for A.P.I. Meet 


The Southern Pacific Lines have an- 
nounced a special train for the accommo- 
dation of those going from the Southwest 
to attend the convention of the American 
Petroleum Institute, at Los Angeles, No- 
vember 11-14. The company will operate 
special train consisting of Pullman sleep- 
ing cars, sections, compartments . and 
drawing rooms, club car and dining car 
on the following schedule from Houston, 
Texas. 


Lv. Houston .... 9:20a.m. Nov. 8 
Lv. San Antonio.. 3:00 p.m. Nov. 8 
At. EE Pate= 32. 7:15am. CT Nov. 9 
Ly; -Bl Paste... 5.3 7:30am. MT Nov. 9 
Ar. Los Angeles.. 8:00 a.m. Nov. 10 


Delegates from Beaumont, Lake Char- 
les, New Orleans and east may use our 
Train No. 1, arriving Houston at 9:00 
a.m., November 8, connecting with the 
above special train at Houston. Those 
from Dallas, Fort Worth, Waco, Austin 
and other cities in North and Central 
Texas, as well as Oklahoma points, can 
reach Houston Southern Pacific regular 
train service 7:10 a.m., November 8, con- 
necting with special train. 





Conventions 


N. A. L. G. M. The National As- 
sociation of Lubricating Grease Manu- 
facturers will hold its annual meeting, 
October 14-15, in Chicago at the Hotel 


Stevens. 
A, G A. The American Gas Asso- 
ciation, Manufacturers Division, will 


a at Atlantic City, October 14 to 


N. S. C. National Safety Council 
holds the twenty-fourth annual Safety 
Congress, in Louisville, Kentucky, Oc- 
tober 14-18. 

I. P. A. Independent Petroleum As- 
sociation will hold its sixth annual 
ro ig at Dallas, Texas, November 
4 an 


A. P. I. The American Petroleum 
Institute will hold its 16th annual 
meeting at the Biltmore Hotel, Los 
Angeles, November 11-14. 


C. N. G. A. The California Natural 
Gasoline Association holds: its. meeting 
the first Thursday of every month at 
announced meeting place. 


Louisiana-Arkansas Refiners Associ- 
ation, Technical Division holds month- 
ly technical group meetings the sec- 
ond Friday of each month at an 
nounced meeting place. 
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Institute Committees to 
Make Broad Survey 


A broad survey of problems peculiar 
to the production, refining, market- 
ing, and transportation operations of 
the petroleum industry, with particular 
reference to economic factors, will be 
made by four committees created by 
the American Petroleum Institute. 


It is expected that the committees, 
which were appointed by the national 
trade association’s executive commit- 
tee, will make their preliminary reports 
in time for presentation before the 
Institute’s board of directors, and per- 
haps the membership, at the Institute’s 
sixteenth Annual Meeting scheduled 
for November 11 to 14 at Los Angeles. 


J. Edgar Pew, Sun Oil Company, 
Philadelphia, is chairman of the pro- 
duction committee, which is to hold its 
organization meeting at Dallas, Texas, 
on Wednesday, -September 18. J. Noel 
Robinson, of Tide Water Oil Company, 
New York, has been appointed chair- 
man of the refining committee, which 
met for the first time in New York 
September 17. W. V. Hartmann, of 
Gulf Refining Company, Pittsburgh, is 
chairman of the marketing committee, 
which met September 18, at New York. 
Harry T. Klein, The Texas Company, 
New York, is chairman of the trans- 
portation committee, which met at New 
York, September 20. 


Following is the membership of the 
committees: 

Production: ‘Chairman Pew; A. I. 
Leverson, Fergus Falls, Minnesota; W. 
B. Heroy, Consolidated Oil Corpora- 
tion, New York; Frank R. Clark, Mid- 
Kansas Oil & Gas Company, Tulsa; 
Fred H. Lahee, Sun Oil Company, 
Dallas; Wallace E. Pratt, Humble Oil 
& Refining Company, Houston; J. Y. 
Snyder, Shreveport, Louisiana; R. S. 
McFarland, Texas Seaboard Oil Com- 
pany, Dallas; G. C. Jester, Standard 
Oil Company of California, San Fran- 
cisco; Alex W. McCoy, Maryland Roy- 
alties Company, Ponca City; E. L. De- 
Golyer, Felmont Oil Company, New 
York; J. H. Gardner, Gardner Oil Com- 
pany, Tulsa; L. P. Garrett, Gulf Pro- 
duction Company, Houston; Max Ball, 
Denver, Colorado; Alexander Deussen, 
Houston; and W. E. Rather, Dallas. 

Refining: Chairman Robinson; A. E. 
Pew, Jr., Sun Oil Company, Philadel- 
phia; George H. Taber, Jr., Sinclair 
Refining Company, New York; R. E. 
Wilson, Pan American Petroleum and 
Transport Company, New York; W. L. 
Stewart, Jr.. Union Oil Company, Los 
Angeles; C. M. Boggs, Kanotex Refin- 
ing Company, El Dorado, Kansas; 
Lloyd F. Bayer, Associated Oil Com- 
pany, San Francisco; Charles B. Buer- 
ger, Gulf Refining Company, Pitts- 
burgh; and Stuart A. Giraud, Humble 
Oil & Refining Company, Houston. 

Marketing: Chairman Hartmann; H. 
W. Dodge, The Texas Company, New 
York; W. T. Holliday, Standard Oil 
Company of Ohio, Cleveland; ‘Allan 
Jackson, Standard Oil Company (Indi- 
ana), Chicago; C. B.-Watson, Pure Oil 
Company, Chicago; J. W. Carnes, Sin- 
clair Refining Company, New York; 
Jacob France, Mid-Continent Petroleum 
Corporation, Baltimore; R. R. Irwin, 
White Eagle Oil & Refining/Company, 
Kansas City; B. I. Graves; Associated 
Oil Company, San Francisco; D. E. 
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Buchanan, Hanlon-Buchanan, Tulsa; 
and Ralph K. Davies, Standard Oil 
Company of California, San Francisco. 

Transportation: Chairman Klein; D. 
S. Bushnell, Northern Group Pipe 
Lines, New York; J. J. Cosgrove, Con- 
tinental Oil Company, New York; C. 
E. Crawley, Consolidated Oil Corpora- 
tion, New York; E. J. Henry, Atlantic 
Refining Company, Philadelphia; A. 
W. Peake, Standard Oil Company (In- 
diana), Chicago; and O. D. Donnell, 
Ohio Oil Company, Findlay. 


Expanding Petroleum 


Vocational Training 


XTENSION into Kansas, Louisi- 
ana, California, and Arkansas of 
evening vocational training courses for 
workers in the petroleum industry is 
being considered by the American 
Petroleum Institute’s Topical Commit- 
tee on Vocational Training. Some 5,000 
workers participated in vocational stud- 
ies sponsored jointly by the state gov- 
ernments of Texas and Oklahoma, the 
federal government, and the petroleum 
industry in the fiscal year ended June 
30 last, and the committee has been 
informed that demand for extension 
and expansion of the work is growing. 
A new course on driving motor ve- 
hicles, designed to aid in preventing 
traffic accidents, is to be added to 
Texas courses conducted by Ray L. 
Martin, of the University of Texas, 
Austin, this year. A new course on 
natural reservoir conditions is being 
prepared for final approval by W. Fred 
Heisler, of Oklahoma A. & M. College, 
Stillwater. A conference of teachers 
engaged in conducting classes for pe- 
troleum industry workers is scheduled 
for Tulsa, at an early date. 

Consideration is being given also to 
the possibility of establishing a course 
for foremen, with particular emphasis 
placed upon the problems of the indus- 
try. Mr. Martin is chairman of the 
committee appointed to make tentative 
plans for the course, with G. O. Lock- 
wood, of the Empire Companies, Bar- 
tlesville, Oklahoma, and J. L. Risinger, 
Magnolia Petroleum Company, Dallas, 
Texas, as members. 

Arrangements have been made where- 
by workers living at points distant 
from communities where vocational 
classes are held may take the courses 
by correspondence. The state depart- 
ments of Texas and Oklahoma are 
making text books used in the courses 
available to those forwarding requests 
from other states, and from foreign 
countries, including Hawaii, Venezuela, 
Canada, and Brazil. 

The courses are designed to give 
workers in the petroleum industry an 
opportunity to train themselves to meet 
increasing: demands of present jobs. 

“There is no place in a modern indus- 
try, such as the petroleum industry, for 
the strong back and weak mind,” it 
was explained by representatives of the 
Texas State Board for Vocational Edu- 
cation. “In meeting modern conditions, 
brain is more important than brawn. 
Pule of thumb methods are giving 
way to exact methods. The man who 
does not grow with his job is sure to 
be out-distanced and compelled to sur- 
render his place to his more progres- 
sive neighbor. With training available 
for the asking, every man is, to a large 
degree, master of his own fate. His 
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present outlook may not be bright, but 
if he is prepared, perhaps some day his 
chance will come.” 

Any worker is privileged to enter 
any of the classes, which are held in 
public school buildings, which may help 
him in his daily work or fit him for 
promotion to a better job. 

Classes are organized whenever 10 or 
more men express a desire for voca- 
tional training along certain lines. They 
are held, usually twice weekly, during 
the men’s free time and wherever facili- 
ties are available for instruction. Each 
unit course covers a 12-week period, 
and each student contributes $2 per 
course. Courses include oil field mathe- 
matics, internal combustion engines, 
steam power, geology, rig building, 
methods of lifting oil, oil and gas 
separation, pipe fitting, oil field meth- 
ods, care and use of equipment, trans- 
portation, lubrication, instrument read- 
ing, reservoir repressuring, etc. 


Annual Survey of 
Refineries Published 


HE Bureau of Mines has released In- 

formation Circular No. 6850 “Petro- 
leum_ Refineries, Including Cracking 
Plants, in the United States, January 1, 
1935.” This is the annual survey of op- 
erating, shut down, and building refineries 
and cracking plants which the bureau has 
prepared for the benefit of the petroleum 
refining industry for the past several 
years. It includes a well rounded out 
discussion of the refining situation de- 
veloped by G. R. Hopkins, acting chief 
economist, Petroleum Economics Division, 
Bureau of Mines, and E. W. Cochrane, 
statistical clerk, with the bureau. The re- 
port includes a recapitulation of refineries 
by years from 1914 to 1935, also by dis- 
tricts, by types of refineries, and by states. 
There is a recapitualtion of pipe stills 
operating, shut down and building which 
gives daily charging capacity of pipe stills 
for various uses. In addition there is a 
table of cracking units presented by year, 
by refining districts, by states and by types 
of processes. These cracking unit tables 
give only percentage and no longer give 
the number of units in operation. The 
major list of refineries is presented alpha- 
betically by states, giving company name, 
location, railroads, straight distillation ca- 
pacity, status and type, and cracking by 
capacity, status and type. Copies can be 
secured free by writing the Information 
Division, United States Bureau of Mines, 
900 F Street, N.W., Washington, D. C. 


**Base”’ of a Crude Oil 


ge edad of Investigations No. 3279 
“Base of a Crude Oil” has been pre- 
pared recently by the United States Bu- 
reau of Mines, Washington, D. C., with 
E. C. Lane and E. L. Garton as the 
authors. In this revised classification the 
three classes—paraffin, intermediate and 
naphthene—are retained but defined more 
closely. Four additional classes—paraffin- 
intermediate, intermediate-paraffin, inter- 
mediate naphthene and naphthene-inter- 
mediate—are described in detail. In addi- 
tion, the presence or absence of wax in 
each sample is indicated ; for example, oils 
may be described as paraffin base, wax 
bearing, or naphthene base, wax bearing, 
and so on. The table included in the bulle- 


tin gives analyses of seven crude oils, . 


each typical of a class. 


Gasoline Consumption 


Gains 3.95 Per Cent 


ASOLINE consumption in the 

United States during the first six 
months of 1935 increased 3.95 percent, 
or 305,942,000 gallons, over that for 
the first half of 1934, it is reported by 
the American Petroleum Institute. 

The institute’s report is based upon 
the quantity of gasoline reported for 
tax or inspection in the various states, 
but reflects, as nearly as is possible 
to obtain the figures, consumption 
throughout the country. It is explained 
that gasoline tax evasion, and changes 
in basic laws under which data were 
collected throughout the period, may 
have disturbed the comparability of 
reports for various states. 

New York retained its position as 
the largest consuming state with con- 
sumption totaling 723,640,000 gallons as 
against 718,270,000 in the first half of 
1934. California again was in second 
place, with consumption of 685,611,000 
gallons against 675,626,000 in the first 
six months of last year. 

_ Pennsylvania, third largest consum- 
ing state, reported consumption of 555,- 
774,000 gallons against 526,010,000. Illi- 
nois was fourth, reporting consumption 


of 485,245,000 against 474,516,000. 


Decreases were shown in three states. 
Arkansas’ consumption was 64,611,000 
gallons against 65,545,000. Missouri re- 
ported consumption of 231,835,000 gal- 
lons as compared with 233,237,000. Con- 
sumption in Nebraska was 103,718,000 
against 108,468,000 gallons. 


Relative Merits of 


Gas Testing Methods 


EPRESENTATIVES of a number 

of Mid-Continent oil companies 
have recently been engaged in con- 
ducting a series of field tests in the 
old Burbank pool of Oklahoma, to 
determine the gasoline content of nat- 
ural gas as shown by the results obtained 
by different methods and individuals 
at a common source. Sponsored by 
the Natural Gasoline Association of 
America, the series covered a period 
of three days, September 17-19, and 
had as its object the determination of 
the relative merits of several gas test- 
ing methods. 

One of the methods under consider- 
ation, and the one which was given the 
most thorough study, was the rectified 
30 Ib.-32°F. charcoal test which has 
been proposed by the California Natur- 
al Gasoline association as a standard 
method for determining the gasoline 
content of gases in California gelds. 
Irvolving a distillation procedure of 
30 lbs. pressure, the equipment of this 
method is somewhat more elaborate 
than the apparatus commonly used for 
testing in the Mid-Continent. In the 
latter area, compression testing, char- 
coal testing at 0 Ibs.-32°F. and frac- 
tional analysis are the accepted meth- 
ods for settlement tests, the first two 
methods being the most widely used. 

Though there is no intimation as yet 
that the proposed California method 
may be extended to Mid-Continent 
operations, it was felt that a thorough 
study of its application to the latter 
area was essential. There is little doubt 
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as to the accuracy of the method 
though the advisability of its adoption 
in the southwest is subject to question 
for several reasons. The very nature 
of the apparatus itself makes it a 
laboratory method which, in view of 
the widespread operations of the Mid- 
Continent, would be a physical handi- 
cap unless a very large number of 
expensive units were purchased for 
installation in each individual plant. 
The centralized operations of the west 
coast eliminate this necessity and cen- 
tral laboratories can serve a number 
of plants. The introduction of a new 
test method might also seriously dis- 
turb existing contractural relations. 
With these several factors in mind, 


the Gas Testing Committee of the 
N. G. A., under direction of Norris 
Plank, Shell Petroleum Corporation, 


chairman, planned the field meeting of 
last week. An average of eight tests 
were run with each method, the gas 
samples used being taken simultan- 
eously by different company represen- 
tatives from a common manifold at 
lease settings. The results of the series 
are now being tabulated and a com- 
plete report will be prepared by the 
committee. Supplementing these prac- 
tests, the committee will 
attack the problem from another and 
more technical side by checking the 
methods against plant efficiency and 
with by-product fractions. 


Companies participating in the tests, 
either directly or indirectly, include: 
Shell Petroleum Corporation, Lone Star 
Gas Company, Empire Oil & Refining 
Company, Continental Oil Company, 
Hanlon-Buchanan, Inc., Skelly Oil Com- 
pany, Peoples Ice & Fuel Company, 
Carter Oil Company and Gypsy Oil 
Company. Completely equipped com- 
pression test cars were furnished by 
Shell Petroleum Corporation, Empire 
Oil & Refining Company and Phillips 
Petroleum Company, the latter com- 
pany also making available its labora- 
tory facilities at one of its Burbank 
plants where charcoal testing apparatus 
was set up and distillation tests were 
run, 
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Maps Show Refinery 
Districts, Companies 


MfA2s in color, showing not only the 
refinery districts of the United 
States, but also the cities in which re- 
fineries are located and the names of 
operating companies, have been pub- 
lished by J. H. H. Muirhead, of 230 
West 108th Street, New York. 


A large map, 44 by 56 inches in size, 
reveals all refinery districts, with ad- 
ministrative sub-districts, while four 
sectional maps present detailed infor- 
mation, including shipping points and 
post offices, concerning the Texas-Ok- 
lahoma-Kansas, Ohio-Pennsylvania, 
Montana-Wyoming and Pacific Coast 
refining districts. The maps are print- 
ed on heavy paper, suitable for fram- 


ing. 


Treatise on Motor Fuel 
Manufacture and Uses 
B Bas modern high-speed, high-effi- 


ciency internal combustion engine 
evidently has come to stay, but its 
fueling has created a variety of prob- 
lems still far from solution, according 
to the foreword of “The Principles of 
Motor Fuel Preparation and Applica- 
tion,’ comprising two volumes with a 
total of 1,081 pages now in the library 
of the American Petroleum Institute. 
The authors are Alfred W. Nash, pro- 
fessor of petroleum technology at the 
University of Birmingham, England, 
and Donald A. Howes, of Anglo-Per- 
sion Oil Company. The work was pub- 
lished by John Wiley & Sons, New 
York, and is available at $8 per volume 
through the Book Department, Gulf 
Publishing Company, Box 2811, Hous- 
ton, Texas. 


Volume 1 covers production of motor 
fuels by distillation and cracking of 
petroleum, by extraction from natural 
gas, and by hydrogenation, as well as 
methods of refining these fuels. Includ- 
ed are chapters on benzol, alcohol, and 


synthetic fuels. Volume II deals with 
the properties of motor fuels and 
methods of test, with particular refer- 
ence to IPT and ASTM methods. 
Included are studies of sulfur, gum, and 
knock ratings, with chapters on fuel 
volatility, aviation fuels, fuel specifica- 
tions, internal combustion engines, 
automotive Diesel engines, and Diesel 
fuels. 


While fundamentally a particularly 
complete treatise for the technologist, 
the average oil man, and even the lay 
reader, will find interesting this revela- 
tion of the vast amount of study and 
work involved in the seemingly simple 
task of maintaining an adequate supply 
of motor fuel in the roadside gasoline 
pump. The authors give full recogni- 
tion to changing needs, ideas, and tests, 
and even consider future trends. They 
have been unusually generous in mak- 
ing extensive references to other stud- 
ies, and, all in all, have made a real and 
enduring contribution to man’s knowl- 
edge of motor fuels. 


Cracking Art Reviewed 


“lo Cracking Art in 1934,” by Gus- 
tav Egloff and Emma E. Crandal, is 
being distributed by Universal Oil Prod- 
ucts Company, 310 South Michigan Ave., 
Chicago. This continuation annual review- 
ing of the developments in cracking, cov- 
ers publications from December 1, 1933, to 
January 1, 1935. It is designated as 
Booklet No. 165. This annual corre- 
lation of engineering and technical data 
pertinent to the cracking art is a val- 
uable aid to those engaged in such 
work. In this edition the authors cover 
the status of cracking, economics of 
cracking, cracking outside the United 
States, the cracking reaction, liquid va- 
por phase cracking, vapor-phase crack- 
ing, combination liquid-vapor and va- 
por-phase cracking, cracking with oxi- 
dation, electrical cracking, combination 
of operation, combination cracking and 
treating, treating cracked products, by- 
products of cracking, cracking equip- 
ment and reviews of cracking. 





Some of the gas testing experts of Mid-Continent oil companies who took part in the N.G.A.A. series of tests. Kneeling 

are: L. H. Davies, Empire Oil & Refining Company; D. C. Sears, Gypsy Oil Company; Stanley McAnelly, Lone Star Gas 

Company; P. E. Rawlinson, Carter Oil Company, and H. A. Marshall, Gypsy Oil Company. Standing are: W. F. Lowe, 

secretary, Natural Gasoline Association of America; E. Love, Gypsy Oil Company; H. L. Oder, Empire Oil & Refining 

Company; Frank Whayman, Shell Petroleum Corporation; W. T. Kendall, Carter Oil Company; G. E. Felton and J. A. 
Schultz, Phillips Petroleum Company, and Norris Plank, Shell Petroleum Corporation. 
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“Inspection of Oil Refinery 
Equipment” Reprinted 


HE important series of articles re- 

cently completed in THE REFINER 
dealing with “Inspection of Oil Refinery 
Equipment” has been reprinted in book 
form and is offered, in limited numbers, 
to those desiring this valuable work at 
$1.00 per copy. Copies can be secured from 
the Book Department, The Gulf Pub- 
lishing Company, Box 2811, Houston, 
Texas. 

This highly valuable work was prepared 
for publication exclusively in THE ReE- 
FINER by Franklin L. Newcomb, supervis- 
ing engineer, safety inspection division, 
general engineering department, Standard 
Oil Development Company. For many 
years Mr. Newcomb has been in active 
charge of all inspection work done for 
Standard Oil Company of New Jersey 
and its subsidiaries throughout the world, 
and his close contact with inspection work 
and developments in various phases of 
such work, makes him especially fitted to 
treat this subject in a comprehensive and 
understandable. manner. The series of 
articles- met with excellent response, 
which in turn, prompted their reprinting 
in book form. The instructive work deals 
with the following subjects: Scope of In- 
spection, equipment requiring inspection, 
frequency of inspection, parts of equip- 
ment requiring inspection, most serious 
corrosion, organization of inspection 
forces, methods of conducting inspec- 
tions, various types of vessels, furnace 
tubes-and header boxes, furnaces and fire 
boxes, care of instruments and gauges, 
maintenance and testing of safety valves, 
inspection of fire protection facilities, gen- 
eral safety features and housekeeping, tool 
required, records and forms required, 
limits for discarding equipment of vari- 
ous types. All of the original photo- 
graphs, drawings, graphs, and tables are 
reproduced in the reprinted book. It will 
prove a valuable tool to those engaged in 
or interested in the care of, maintenance, 
and renewal of oil refinery processing 
facilities. 


Standards Approved as 
Tentative by A. S. T. M. 


ON the recommendation of a number 
of A. S. T. M. standing commit- 
tees, Committee E-10 on Standards at 
its meeting on August 22 approved for 
publication as tentative 28 new pro- 
posed standards, approved revisions in 
14 existing tentative specifications and 
accepted for publication as_ tentative 
revisions in several standards. 

Including the actions taken at the 
meeting, A. S. T. M. now has a total 
of 790 specifications, test methods and 
definitions of which 505 have been 
formally adopted as standards, while 
285 are tentative. A year ago the total 
figure was 728. 

Recommendations on new standards 
were submitted by committees func- 
tioning in the following fields: steel, 
iron-chromium-nickel and related al- 
loys, copper and copper alloys, cement, 
hollow masonry building units, paints, 
petroleum products, road and paving 
materials; textile materials, methods of 
testing. 

Recommendations of Committee D-2 on 


da 





Petroleum Products and Lubricants—The 
A. S. T. M. Tentative Method of Test 
for Vapor Pressure of Natural Gaso- 
line (Reid Method) (D 323-32 T) was 
developed for natural gasoline but has 
been widely used for motor and avia- 
tion gasoline. The committee has devel- 
oped a new. tentative method of test 
for vapor pressure of motor and avia- 
tion gasoline which was approved by. 
Committee E-10 as an A. S. T. M. 
tentative standard. It embodies a modi- 
fication of the procedure for natural 
gasoline to improve reproducibility for 
motor and aviation gasoline. A note 
indicates that results can be obtained 
by the method with gasolines of 28 
pound vapor pressure or less. Probable 
exceptions are gasolines of somewhat 
lower vapor pressure containing ap- 
preciable quantities of dissolved gases. 
A tentative revision was accepted for 
publication in the Standard Method of 
Test for Gravity of Petroleum and 
Petroleum Products by Means of the 
Hydrometer (D 287-33) which includes 
a modification of the requirements for 
the calibration of specific gravity 
hydrometers to bring them in line with 
usual commercial practice and it also 
includes a clarification of the method of 
testing volatile materials. The revision 
of the Tentative Definitions of Terms 
Relating to Petroleum (D 288-31 T) 
which was accepted includes a slight 
modification of the definition of fuel 
oil and an editorial rearrangement. 


Proposed Standards Developed by Com- 
mittee D-4 on Road and Paving Mater- 
ials—On the recommendation of Com- 
mittee D-4 on Road and Paving Mater- 
ials nine tentative methods of test for 
soils were accepted for publication as 
tentative. These cover the following: 

Surveying and Sampling. 

Preparation for Test. 

Mechanical Analysis. 


Determination of: Liquid limit, plas- ° 


tic limit, plasticity index, centrifuge 
moisture equivalent, shrinkage factors, 
field moisture equivalent. 

The methods have been developed as 
a result of extensive research extend- 
ing over a long period of time, and a 
general agreement has been reached by 
those interested in soil testing that 
these methods are satisfactory for the 
purpose they are intended to serve. 
There is considerable demand for an 
exact description of the methods so 
that in so far as. possible the results 
of individual laboratories may not be 
out of line owing to variations followed 
in connection with these methods. 


Minerals 
Year Book 


INERALS yearbook, 1935, a 75- 
chapter, 1200-page book, in blue 
cloth binding, giving complete produc- 
tion statistics of all mineral commodi- 
ties, can be supplied about September 
30 at $2 a copy, by the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., to whom re- 
mittance should be made. 

Past editions of the book have been 
exhausted promptly on publication, and 
requests for the 1935 volume will be 
filled in the order in which they are 
received. 
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Helium Research 


At Amarillo 


PLANS for future activities of the 
research laboratory at the Amarillo, 
Texas, Helium Plant have been an- 
nounced by John W. Finch, Director 
of the Bureau of Mines, Department 
of the Interior. The laboratory staff, 
which in the past has been concerned 
largely with work relating to produc- 
tion and conservation of helium, now 
will direct its efforts toward studies of 
technical problems involved in produc- 
tion and utilization of petroleum and 
natural gas. The Amarillo laboratory 
is one of the best equipped in the coun- 
try for research on properties of gases 
at low temperatures, and additional fa- 
cilities will be provided for the petro- 
leum studies now being initiated. 

The Bureau of Mines has been con- 
ducting research studies dealing with 
oil and natural gas through its Petro- 
leum Experiment Station at Bartles- 
ville, Oklahoma, and field offices at 
Dallas, Texas, and San Francisco, Cali- 
fornia. These include engineering and 
chemical studies relating to production, 
transportation and refining of petro- 
leum, natural gas and their products. 
Such work is being broadened with 
initiation of petroleum research at the 
Amarillo laboratory and the reopening 
of an experiment station at Laramie, 
Wyoming, which will deal with prob- 
lems in refining and production in the 
Rocky Mountain area. 

In the Bureau’s studies relating to 
oil production emphasis is being laid 
on the energy associated with petro- 
leum fluids in their natural reservoirs, 
or producing formations, and the effi- 
cient utilization of that energy in ob- 
taining the maximum recovery. The 
laboratory at Amarillo will take part in 
that phase of the Bureau’s research by 
making studies of physical and thermal 
properties of petroleum mixtures that 
have influence on their flow through 
the producing sands and in wells, using 
specialized experience and _ technique 
developed in the research that has done 
so much to improve methods and re- 
duce costs of extracting helium from 
natural gas. 

Also the activities of the research 
group at Amarillo will include special 
studies of the causes and prevention 
of freezing in high-pressure natural gas 
pipe lines, often experienced at tem- 
peratures many degrees above the nor- 
mal freezing point of water. This work 
will be closely correlated with inves- 
tigations of flow of natural gas through 
pipe lines, which have been under way 
at Bartlesville. 

The laboratory at Amarillo and field 
studies conducted from it will be espe- 
cially beneficial to oil operators in the 
Texas Panhandle, West Texas and 
New Mexico districts. 

The petroleum research activities at 
Amarillo, as well as the continued 
operation of the government-owne 
helium plant and 50,000 acres of natural 
gas properties, will be under the gen- 
eral direction of R. A. Cattell, chief 
engineer of the Bureau’s Petroleum 
and Natural ‘Gas Division, headquar- 
tered in Washington, D. C. C. W. 
Seibel, supervising engineer of the hel- 
ium plant, will be in administrative 
charge at Amarillo, and seyeral petro- 
leum technicians will be added to his 
staff to aid in the petr@feum research 
centered there. 
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Fuel Consumption at 


Refineries in 1934° 
By G. R. Hopxrns’? 


HE average quantity of heat needed 

to refine a barrel of crude oil in 
1934 was 638,000 B.t.u., or about as much 
heat energy as contained in five gallons 
of fuel oil. Although the total heat uti- 
lized in 1934 was slightly above 1933, 
crude runs to stills increased four per- 
cent, hence the average requirement per 
barrel declined from 660,000 B.t.u. in 1933 
to 638,000 B.t.u. in 1934. The average for 
1934 constitutes a new record for firing 
efficiency, being just under the previous 
low of 1929. 

Heat consumption at refineries depends 
on many factors, of which the trends in 
yields of gasoline and lubricating oils 
are probably most important. The yield 
of gasoline is indicative of activity at 
cracking plants, which type of plant uti- 
lizes more than the average amount of 
heat per gallon of product. The yield of 
lubricating oils is indicative of the extent 
to which crude oil is refined; that is, it 
takes considerably more heat to refine a 
barrel of crude through lubricating oils 
than it does to separate only gasoline and 
kerosene. The yield of gasoline decreased 
from 43.7 percent in 1933 to 43.4 percent 
in 1934; on the other hand, the yield of 
gas oil and fuel oil increased. Although 
the yield of lubricating oils increased 
slightly in 1934 the theoretical increase in 
fuel requirements probabiy was offset by 
technical improvements, such as solvent 
refining. 

Although no outstanding technical de- 
velopments of a fuel-saving nature were 
made in 1934, some progress undoubtedly 
was recorded. Heat exchangers, an ef- 
fective fuel-saving device, were enlarged, 
and some refiners now take off several cuts 
before the crude reaches the pipe stills. The 
total capacity of pipe stills increased 2.5 
percent in 1934, and many of the less 
efficient shell stills were torn out. 

The year 1934 was important in fuel 
consumption at refineries as it marked 
the definite reversal of several trends 
which had been evidenced since the first 
survey was made in 1925. Prior to 1934 
the principal trends had been declines in 
the use of coal and natural gas and the 
purchased fuels and a corresponding in- 
crease in the use of refinery or still gas. 
In 1934 more coal and natural gas but 
less refinery gas was used, indicating a 
Zrowing realization that sometimes it is 
poor economy to be too self-sufficient. 


Refinery Fuels 


Oil—The consumption of oil as refinery 
fuel continued its slow decline in 1934, 
when 33,163,000 barrels was burned com- 
pared with 33,292,000 barrels in 1933. Oil 
supplied 34.8 percent of the total heat 
units generated at refineries in 1934 com- 
pared with 35.1 percent in 1933 and 36.8 
percent in 1932. The change in the status 
ot fuel oil as refinery fuel in 1934 was 
too slight to permit drawing definite rea- 
Sons for the decline. Practically all of 
the large plants are equipped to burn 
gas as well as oil, hence competitive prices 
are an important factor in determining 
which fuels will be utilized. Although 
fuel oil prices in 1934 were not main- 
tained at the levels reached in the early 
days of the code, the average for 1934 


—_— 


1 Reprinted from U. S. Bureau of Mines Re- 
Pert of Investigations 3281. 
* Acting chief economist, 


f on Petroleum Econ- 
“mics Division, U. S. 


Bureau of Mines. 


was higher than for 1933. This stiffen- 
ing in fuel oil prices probably caused 
some refiners to turn to other fuels. The 
tendency to produce less unsalable fuel 
oils of the nature of slops and sludges 
may have been a factor. 

Acid Sludge—The consumption of acid 
sludge as refinery fuel declined both in 
1933 and 1934, although the art of burn- 
ing sludges was undoubtedly perfected. 
This anomaly probably resulted from the 
fact that technical improvements, for ex- 
ample, solvent refining, has restricted the 
supply of sludge. The total consumption 
of acid sludge in 1934 was 4,702,000 bar- 
rels, compared with 4,990,000 barrels in 
1933. 

Coal.—The increase in coal consumption 
as refinery fuel in 1933 was shown to be 
more than a flash in the pan in 1934, 


when. consumption again increased. The 
total used in 1934 was 1,189,000 short 
tons, compared with 1,069,000 short tons 
in 1933. These two successive increases 
in coal consumption substantiate the con- 
tention that oil and refinery gas are too 
valuable to use as refinery fuel. 

Natural Gas—The use of natural gas 
as refinery fuel, which showed indications 
of reversing its downward trend in 1933, 
scored a definite comeback in 1934, when 
consumption was 79,965,000,000 cubic feet, 
or 21 percent above 1933. In 1934 natural 
gas supplied 14.7 percent of the total heat 
units utilized at refineries, compared with 
a high of 21.7 percent in 1927. 

Still Gas—The steady increase in the 
consumption of still gas between 1925, 
the year of the first survey, and 1933 has 
been an outstanding feature of fuel con- 





Safe Motors 


for Dangerous Places 


O buildings and no fire walls are needed when 
Allis-Chalmers explosion-proof motors are used for 
driving pumps and other oil field and refinery equipment. 


This type of motor safely resists internal explosions and 
is approved by the Underwriters’ Laboratories for use in 
explosive atmospheres. It is a proven, successful, totally- 
enclosed, fan-cooled, squirrel-cage type explosion-proof 
motor ... with cast steel stator frame, specially insulat- 
ed windings, indestructible rotor, combined end-closure 
and bearing housing ... embodying superior mechanical 
strength and positive sealing to assure safety. 


Write for a copy of Leaflet 2125-B 


LLIS- CHALMER 


= Allis-Chalmers Manufacturing Company, Milwaukee, Wisconsin, U.S.A. —— 
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Now furnace outlet temperature can be 


controlled with almost uncanny precision 


by the 


“Taylor “DUBL-RESPONSE” 


CONTROL SYSTEM 


F YOU ever had trouble with 

close, accurate control of fur- 
nace outlet temperature, read this 
story. 

In the Mid-Continent field 
there is a refinery with these fur- 
nace conditions: 


The through-put was changed 
from 2900 to 2300 barrels. 

The inlet temperature increased 
from 100° to 450° F. 

The gas supply pressure for the 
furnace varied from 22 pounds to 
35 pounds daily. 

The content of the gas supply 
varied from 1050 to 1800 B. T. U. 


Yet the furnace outlet temperature 
was maintained steadily at about 
710° F. 

But there was no constant con- 
trol of temperature until a Taylor 
*Dubl-Response”’ Control System 
was installed on that furnace. 

Here is another example of the 
almost unbelievable ability of this 
proved Taylor Control to solve 


problems that have bothered oil 
men for many years. 

Before today it was a question 
of running around and watching 
refinery operations and tempera- 
tures. This took hours of time and 
effort that are now unnecessary. 
WheretheTaylor“Dubl-Response”’ 
operates, the stillmen know this 
running around is a waste of time. 
The “Dubl-Response” Control 
works automatically—precisely— 
positively—without supervision. 

The pictures show the main 
instruments in the system. The 
chart shows the result of this re- 
markable control. A Taylor Rep- 
resentative will show you how to 
adapt the “Dubl-Response” to 
your problems. 

This System has everything an 
automatic controller should have 
for an oil refinery: 

Full independent range sensi- 


tivity adjustment, independent of 
dampening; full range reset in- 


dependent adjustment, independ §. 
ent of sensitivity; precision valve 
action; adaptability to your condi 
tions without disturbing other 
set-ups in connection with frac 
tionating towers. 

You will save money, time Fé 
worry, trouble if you write fo 
full information today.The Taylor 
“Dubl-Response”’ is a 1940 answet 
to your 1935 needs. Write Taylor 
Instrument Companies, Roches 
ter, N. Y., or Toronto, Canada. 
Manufacturers in Great Britain 


—Short & Mason, Ltd., London. 


SEND FOR BULLETIN 37 R, which tell 
about all types of controllers and th 
reasons why the “Dubl-Response” wa 
developed for the oil industry. WRITE 
TODAY FOR YOUR COPY. 





The visible proof of precision control 
by the Taylor“Dubl-Response’’System. | 
The chart shows the oil temperature | 
at the furnace outlet. The bulb of the 
Control System is in the oil outlet © 
line with the diaphragm valve on 

_ the line of gas supply to the furnace, | 
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sumption at refineries. Accordingly, the 
decrease in consumption from 172,085,000,- 
000 cubic feet in 1933 to 164,741,000,000 
feet in 1934 is of considerable significance. 
This decrease cannot be attributed to a 
lower output as total production in 1934 
was only slightly below 1933. The most 
plausible explanation is that increasing 
amounts of still gas were diverted for 
manufacture into other products, chiefly 
gasoline. Still gas supplied 40.4 percent 
of the total heat units in 1934 and re- 
mained the leading fuel. 

Petroleum Coke.—Declining production 
and increased favor as domestic fuel were 
the chief causes leading to a decline in 
the consumption of petroleum coke as re- 
finery fuel from 263,000 short tons in 


1933 to 194,000 short tons in 1934. 


Gas Reserves Estimated at 
75 Trillion Cubic Feet 


EOLOGY of the most important 

known occurrences of natural gas 
on the North American Continent, 
methods of estimating natural gas re- 
serves, and a resume of the natural gas 
industry are presented in a 1,228-page 
volume, “Geology of Natural Gas,” pub- 
lished by the American Association of 
Petroleum Geologists, Tulsa. 

The book, a symposium presenting 
38 technical papers prepared by 47 
authors, with only two previously pub- 
lished, has been edited by Henry A. 





SERVICE 


In buying FISHER pump 
level controllers, or any of 


overnors, pressure regulators, steam traps, 
e other products of this company you do not 


buy just an automatic controller but you have actually retained without 
further cost an organization with 55 years of control engineering experi- 
ence and the prompt hearty cooperation of trained sales engineers oper- 


= out of the 60 FISHER representatives offices located in eve 
ci 


prin- 


city in the United States and every foreign country. Whether or 
not, you are a FISHER user this service is available without obligation. 


FISHER GOVERNOR COMPANY 
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MARSHALLTOWN, IOWA 


Ley as a record of present geologig 
knowledge of natural gas. 

Concerning the future of natural ga 
supplies, it is stated in the forewor 
that there are no known geologic re 
sons why recent high levels of metereg 
natural gas production cannot be maip. 
tained for many years. The presen 
combined daily open flow capacity of 
commercial natural gas wells in the im. 
portant and proved producing areas of 
the United States is said to exceed § 
billion cubic feet. About 4278 billion 
cubic feet of gas were consumed daily 
in the United States in 1933. Estimated 
future recoverable gas from commer. 
cially proved and important areas js 
placed at not less than 75 trillion cubic 
feet, of which about 34 trillion cubic 
feet are said to be in California alone. 

Important economic, engineering 
and statistical data have been incor. 
porated in the book, as are also two 
papers describing the estimation of 
natural gas reserves prepared by ex- 
perienced specialists. 
























NNOUNCEMENT has been made 

that two officers of the Bell Oil 
and Gas Company of Tulsa, Oklahoma, 
have been elected officers of the Solvex 
Refineries, Incorporated of Gladewater, 
Texas. I. Arthur Anson, becomes sec- 
retary and treasurer, and M. L. Freese, 
vice-president of the Solvex Refineries. 
Both officers will continue as_ vice- 
presidents of Bell Oil and Gas Con- 
pany. 

Foundation for the Dubbs cracking 
unit has been laid and heavy materials 
are now being shipped into the Solvex 
plant at Gladewater. In addition toa 
cracking unit, the refinery plans now 
include a complete vapor recovery plant 
with a stabilizer and debutanizer, to- 
gether with special solvent treating 
apparatus and also a treating plant 
having the use of inhibitor to prevent 
gum-forming compound. The design of 
the unit is novel in many ways, having 
features not found in other plants. 

Crude connections for the refinery 
are being arranged and the plant o 
Culver Oil Company which was pur 
chased by the Solvex Refinery is being 
revamped to provide for cuts of techni 
cal naphthas suitable for the paint and 
cleaning trades as well as special Diesel 
oils, etc. The revamping work is m 
charge of J. A. MacKinnon, formerly 
with Globe Refining Company at Mc 
Pherson, Kansas, and of Sparco Re- 
fining Company at Shreveport. Mac- 
Kinnon has joined the Solvex orgati- 
zation to become general superintent- 
ent at Gladewater. 


HE election last month of Philip 1 

Patchin to the board of directors 0 
Standard Oil Company of California fol 
lowed an extensive career in journalist, 
public, relations and diplomacy, and long 
service in the oil industry. As a NeW 
York newspaperman and war correspor 
dent, Mr. Patchin saw service in malty 
parts of the world. During’ the eatlie 
part of the World War he was stationed 
in London, the focal point of news fro® 
the allied front. Upon the entrance # 
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PHILIP H. PATCHIN 


the United States into the war he re- 
turned to this country to serve through- 

























Preface, have enough chemical sense or 
“gumption” to set up the different pieces 
of apparatus without minute. directions. 
However, very little knowledge of ¢hem- 
istry is assumed, the volume changes in 


;the explosion of methane and hydrogen, 


for example, being shown by elementary 
diagrams. A chapter is devoted to the 
care of cylinders of compressed gases 
and the precautions to be used in hand- 
ling these cylinders. The distinction be- 
tween sewer gas as combustible gas which 
has leaked into sewers, and sewage gas 
as one resulting from the decomposition 
of sewage is new to the writer but seems 
justified. 

Professor Gill has compressed into this 
little volume many observations resulting 
from his long experience. The book is 





put out in photolithographed form, which 
gives it somewhat the appearance of be- 
ing a preliminary edition. It is, however, 
clearly printed and is easy to read. Only 
minor misprints have. been noted. 


A. H. Wuite, in Industrial 
and Engineering Chemistry. 


AMES McKEE, for many years in 
charge of the grease production de- 
partment of the Sun Oil Company’s Mar- 
cus Hook, Pennsylvania refinery, died 
September 15 at the age of 67. His death 
occurred following an operation. He was 
widely known in the refining industry as 
a grease technologist and he was promi- 
nent in many research activities identified 
with the trade. 





ONE PIECE FILTER BLANKETS 


-s sec-M out the remainder of the conflict as Pub- 
‘reese, lic Relations Representative of the State 
neries.™ Department, and attended the peace con- 
vice: ference as a secretary of the American 
Com-f peace mission. After coming to the Coast 
he was again summoned to Washington 
in 1922 to take charge of the Public Re- 
acking@ jations of the American Delegation at the 
teria Disarmament Conference. Since 1919 Mr. 
Solvex@ Patchin has filled the position of assistant 
1 t02Mf to President K. R. Kingsbury of Standard 
s now™ Oil Company of California. His services 
y plant @ in this capacity led to his appointment as 
er, t0-M@ a director of the company. 
eating 
plant T: B. HUDSON, president of The 
revent Polymerization Process Corporation, 
ign O'@ announces that Hy Byrd of New York, 
having M assistant secretary of Phillips Petroleum 
its. Company, has been elected secretary and 
finery treasurer of the new corporation. The of- 
ant off fices of the new corporation have been 
s pur established at 15 Exchange Place, Jersey 
being City, N. J. 
rechni- The polymerization process which is 
nt andi being licensed by The M. W. Kellogg 
Diesel} Company is meeting with a great deal of 
is ing iterest throughout the petroleum indus- 
rmerly ‘ty and applications have been received 
t Mc by the new corporation for licenses and 
o Re quotations on plants from over 15 of the 
‘ie large refinery companies of this country, 
: @ as well as several from abroad, involving 
gan @ large expenditures. The product of the 
nten @ polymerization operation is an exception- 
ally high quality, high octane, motor fuel 
and offers great opportunity to the indus- 
try in raising the standard of motor fuel 
ilip H tow being offered to the public. 
tors ol 
ia fol NALYSIS and Handling of Gases. 
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Augustus H. Gill. 71 pages. Edward 
Brothers, Inc., Ann Arbor, Michigan, 
1935. Price, $2, with discount of 20 per- 
cent for orders of 10 or more. 

This book embodies in brief form not 
only the usual methods of gas analysis, 
but also methods of qualitative analysis 
and data on the properties of gases, in- 
cluding their physiological action. It. is 
intended for those who, as stated in the 
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up to 20 ft. IN 


. composed of one homogene- 
ous fabric for use in Claytowers, 
Greytowers, Percolators, etc. 

Once fastened these discs stay 
in place for long periods and can- 
not leak. They are an improve- 
ment over discs composed of 
strips, sectors or pie slices with 
their wasteful areas. They are 
quickly installed. 


DIAMETER 


Can be furnished in the right 
cloth for any clay, in Swedish 
Iron, Monel or KA2 Stainless 
Steel Cloth. 

These discs are shipped rolled 
to a small diameter and will 
easily pass the smallest manhole. 

Now is the time to install filter 
discs that will give you longer 
and better service. 


MULTI-METAL WIRE CLOTH CO. inc. 


WIRE CLOTH FILTER CLOTH 


795 EAST 139TH STREET 


ALL MESHES ALL METALS 


» NEW YORK, N. Y. 
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Plan Expansion of 
Vocational Classes 


XTENSION into Kansas, Louisiana, 

California and Arkansas of evening 
vocational training courses for workers 
in the petroleum industry is being con- 
sidered by the American Petroleum In- 
stitute’s Topical Committee on Vocational 
Training. Some 5000 workers participated 
in vocational studies sponsored jointly by 
the state governments of Texas and Okla- 
homa, the federal government, and the 
petroleum industry in the fiscal year end- 
ed June 30 last, and the committee has 
been informed that demand for exten- 
sion and expansion of the work is grow- 


ing. 


VY PLANT ACTIVITIES VY 


Improvements: Standard Oil Com- 
pany of California announces the con- 
struction of improvements at Rich- 
mond refinery on San Francisco Bay 
which will cost approximately $1,800,- 
000. Work upon the plans and specifi- 
cations for the proposed improvements 
has been initiated. When these are fin- 
ished, which will be some time hence, 
actual construction will be started by 
Stone and Webster Engineering Cor- 
poration, which will employ between 
four and five hundred men. The prin- 
cipal improvements will be construc- 
tion of a modern steam power plant 
to replace antiquated equipment. 
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1400 Conti St. 
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ALLOY 
STEEL STUDS 


CONTINUOUS THREADED 


WITH U.S. S. COLD PRESSED SEMI- 
FINISHED HEXAGON CARBON 
STEEL NUTS—OR CYANIDE HARD- 
ENED NUTS. 


IN A POSITION TO FURNISH FROM 
OUR STOCK ANY LENGTH CALLED FOR, AND 
IN DIAMETERS FROM !/," TO 2" INCLUSIVE. 


INTENANCE 


INEERING CORPORATION 


P. 6338 L.D. 409 


HOUSTON, TEXAS 


Refinery: “Aquila” S. A. Tecnico-In- 
dustriale, Trieste, Italy, has been granted 
permit to construct a new 5,000-barrel 
refinery which will include lubricating oil 
production facilities. 


Refinery: Azienda Commerciale Ital- 
iana Olii Minerali, S. A. Tripoli, has 
announced plans for construction of a 
new 1,000-barrel topping plant. 


Improvements: Azienda Generale It- 
aliana Petroli (A. G.I. P.) Mestri, Italy, 
is installing new distillation equipment 
and cracking unit. 


Cracking Unit: Compania Espanola 
de Petroles, S. A. Teneriffe, Canary 
Island, is enlarging the original plant 
through installation of a new cracking 
unit. 


Solvent Units: Duetsche Vacuum Oel 
A. G. Bremen, Germany, is building a 
new solvent refining system and a new 
solyent dewaxing process, 


Cracking: De Bataafsche Petroleum 
Maatschappij, Rotterdam, Holland, is 
reported planning installation of 10,000- 
barrel. capacity cracking unit and a 
converting asphalt refinery to produce 
other products. 


Enlarge: De Bataafsche Petroleum 
Maatschappij at Balikpanan, Borneo, 
has enlarged through addition of new 
crude distillation facilities. 


Enlarge: The Egyptian Government, 
Department of Mines, Suez, Egypt, is 
reported completing a new distillation 
unit. 


Operating: Kermanshah Petroleum 
Company (Anglo Iranian Oil Com- 
pany), started operating new refinery 
at Kermanshah, Iran, early in October. 


Enlarge: Hercules Gasoline Com- 
pany, Kilgore, Texas, enlarging capa- 
city of natural gasoline plant and 
laying an additional 30 miles of gas 
gathering lines. 


Enlarge: Lago Oil & Transport Com- 
pany Ltd. (Standard Oil Company of 
New Jersey) is completing installation 
of new topping equipment to increase 
capacity to 160,000 barrels daily. 


Refinery: South Manchuria Railway 
Company, Dairen, Manchuria, is now 
building a new refinery, including 
cracking facilities. 


Refinery: Vacuum Oil Company, S. 
A. Il—near Naples, Italy, has been 
granted permit to build complete re- 
finery and has let contracts for 4,200- 
barrel distillation and cracking facili- 
ties, also lubricating oil plant. 


Distillation: Sweet Oil Company, 
Wyman, Michigan, is building 1,200- 
barrel distillation unit. Contract to Roy 
J. Miller Petroleum Engineers. 


Polymerization: Pan-American Re- 
fining Corporation, Texas City, Texas, 
has awarded contract to Foster Wheel- 
er Corporation for construction of 4 
Universal catalytic polymerization pro 
cess unit to cost approximately $1,000; 
000 and to produce 2,000 barrels of 
“Poly” gasoline daily. 
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Enlarge: Gregg-Tex Gasoline Cor- 
poration, Longview, Texas, is doubling 
capacity of natural gasoline plant to 


Gladewater, Texas, now building a 
combination skimming and cracking 
plant of Dubbs type, have purchased 


las, Texas; Charles Lischesky and Sen- 
ator Coe Russell of Great Bend, Kansas. 

Refinery: Anarene Oil & Refining 
Company, Olney, Texas, is completing 








»-In- [produce about 50,000 gallons of gaso- the Culver Oil Company plant and is ; 
nted line daily. Company will tie to 650 revamping it for the production of a 500-barrell skimming plant to use 
arrel additional wells. Estimated cost is special naphthas and Diesel oils. J. A. local crude. Ralph McQuigg is presi- 
g oi! $250,000. Contract to Petroleum Engi- MacKinnon is general superintendent. dent, C. H. Petty superintendent. 
neering Inc. associated with Arthur G. 
McKee & Company. Refinery: Russell Refining Company, Improvements: Rodessa Oil & Refin- 
Ital- four miles west of Russell, Kansas, is ing Gorpersann, oo orseneee 
has : : building a 1,000-barrel skimming plant, has purchase rysta il Company’s 
of a ee Ore ee ts to eakke using mostly material purchased at a Cedar Grove (Shreveport, Louisiana) 
capacity of natural gasoline plant in shut down plant at Chanute, Kansas. _ refinery and will recondition at cost of 
the Oklahoma City field. Contract to Company incorporated for $25,000. W. $50,000 to resume operations. The new 
e It- B petroleum Engineering Inc. associated F. Michell, formerly of Dallas, Texas, company was organized by M. J. Gro- 
taly, B with Arthur G. McKee & Company. '5 superintendent and one of the incor- gan, who is president, B. P. Crittenden, 
nent # Work includes additional distillation Porators. Others mentioned in state who is vice-president, W. F. Kostelka, 
unit, and extra cooling, stabilizing and charter were Robert Sohlberg, Mc- vice-president and sales manager and 
heat exchange equipment. Pherson, Kansas, Max H. Farmer, Dal- J. E. Marshall, secretary-treasurer. 
nota 
nary ; ere eae re eee 
lant Refinery: McCook Oil Company, 
king § Houston, has completed reconstruction A 
of refinery recently taken under lease 
+ Bifrom the Southern Pacific Lines, and wom 
Ocl @ is. operating | for the production of — 
ng a lubricating oils and fuels. The com- 
new @ Pany was organized recently by RC: — 
Cook, formerly vice-president of Amer- Y) 
ican Petroleum Company Houston, and 
¥ H. L. McMenemy, formerly in charge ~< 
eum " : eeaere 
re of refinery operations for Chalmette 
(000- Petroleum Corporation, New Orleans. 
id a 
duce Purchase: The Southland Refining 
Company, Olney, Texas, has purchased a 
the Archer Refining Company refinery 
leum § formerly owned by White and Duncan Q 
"neo, of Wichita Falls. The plant is located < 
new between Olney and Megagel,; two miles 
south of the Swastika field. c 
4. Chemical Plant: Carbide & Carbon = 
Jes Chemicals Corporation, New York, has 
ition - : 
completed large plant at Whiting, Indi- 
ana, where it is producing both ethyl “WU 
eum alcohol and acetone and preparing for 
‘om- production of additional synthetic or- = 
nervy ganic chemicals. The plant is located 
yber. close to Standard Oil Company (Indi- = 
: ana) refinery and uses refinery gases 
-om- from this plant. Rumors and reports "Oo 
apa- are afloat in oil and equipment circles ” 
and at Houston that the company is plan- 
gas ning establishment of a similar syn- , 
thetic chemicals plant probably at Bay- ; 
: town near the large plant of Humble | h d 
a Oil & Refining Company, to cost be- Oo Ww m u Cc 0 e Ss a Vv a Cc u ui m 
. tween five and ten million dollars. 
tion pump really cost? 
Refinery: Crystal Refining Company, : ee . : 
Carson City, Michigan, is building a The Engineering Dept. of a certain company requisitioned a Kinney High Vacuum Pump. The Pur- 
lway ie 1,000-barrel skimming plant. Del ‘chasing Dept. objected as the Kinney price was $2080 and the other make but $1250. 
ow 2 i 
ding eta pec ger Mere ne apie ors The answer was as follows: The Kinney 500 cu. ft. displacement pump at 28” vacuum was guar- 
consulting engineer, is supervising con.  anteed 61% efficient—an actual delivery of 305 cu. ft. COST OF PUMP PER CU. FT. = $6.82. 
y, S. struction. The other make 500 cu. ft. pump had an estimated but not guaranteed efficiency at 28” of 10%— 
been G S an actual delivery of 50 cu. ft. COST OF PUMP PER CU. FT. = $25.00. 
‘200- abe ast roe ace In addition the Kinney required 20% less power—a substantially lower operating cost. 
acili- which recently entered the south Turn- Subsequently this company has purchased $20,000 worth of Kinney Vacuum Pumps. 
er Valley, Alberta, field, is reported 
planning construction of a natural gaso- If this interests you write for new Bulletin 12! 
any, line plant in that area, and is ‘also 
0 reported studying plans for a refinery 
Re- _ Refinery: The Wood-Callahan, Na- * * 
“a, tional Oil Company and Eugene Starr 
heel ts operating in the Mountain MANUFACTURING co. 
of a lew field, near Bakersfield, California, : 
pro- ff we erecting a 5,000-barrel refinery on 3539 WASHINGTON STREET, BOSTON, MASSACHUSETTS 
000; jf Me Wells lease in the field. NEW YORK: 30 Charch Street PHILADELPHIA: 725 Commercial Trust Building 
s of CHICAGO: 1202 Buckingham Building | KANSAS CITY: 517 Finance Building 
Building: Solvex Refineries, Inc., LOS ANGELES: 1333 Santa Fe Avenue 
. 10 B October, 1935—A Gulf Publishing Company Publication 5la 
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for these features 
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TAYLOR FITTINGS 
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You get 
these 
advantages 
in TAYLOR 
FORGE 
FITTINGS 


1. SAFER because of full wall 
PLUS added reinforcement in 
of greatest stress. 


THICKENED AT THE CROTCH, proven 
by highest engineering authority to be th 
region of greatest strain. . . 
3. TANGENTS PERMIT STRAIGHTWAY 


WELDING, removing the weld from the 
curved section. 


LATHE BEVEL assures clean, accurate 

welding surfaces, and enables high-grade 

welding at top speed. 

5. FULL INSIDE DIAMETER ... full center 
ae measurement .. . perfect circle 

ends. 


6. FORGED AND FORMED SEAMLESS. 

Compact and d grain structure. No in- 
ternal stress; no thinning or buckling. 
TO INSURE UNIFORMITY, all are manu- 
factured by Taylor. 
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Houston, Texas 
Dallas Office: 2017 Republic Bank 
Building 


Texas Distributors for 
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Operating: Carrot River Oil Refiner- 
ies, Ltd., Melfort, Saskatchewan, Can- 
ada, started operating 250-barrel skim- 
ming piant about the middle of Sep- 
tember. The company is locally owned 
and the plant will run on East Texas 
crude for the present. N. E. Browett 
is superintendent of the refinery. All 
equipment, buildings, etc., were designed 
and erected by C. V. Humphreys, con- 
sulting engineer of Winnipeg, Mani- 
toba, Canada. 


Gasoline Plant: Lone Star Gas Com- 
pany, Dallas, Texas, is building a 
$250,000 natural gasoline plant at Trini- 
dad, Texas, on the company’s gas line 
from Anderson County, Texas, fields to 
Dallas. Capacity reported 20,000 gallons 
daily. To be in operation January l, 
1936. 


Refinery: Acme Refinery Corpora- 
tion, Alma, Michigan, has started con- 
struction of a new 2,500-barrel skim- 
ming plant. E. G. Guy, consulting engi- 
neer, iS supervising construction. 


Refinery: Wolverine Petroleum Pro- 
ducts Company, Alma, Michigan, start- 
ed construction of new plant at Alma 
about the middle of September. 


Operating: Bright Star Company, El 
Dorado, Arkansas, has taken over the 
old Kettle Creek plant south of El 
Dorado and started operating for the 
production of lubricating oil distillates, 
charging about 1,000 barrels of oil 
daily. Plant is financed by local capital. 


Refinery: Deseronto Refineries, Itd., 
Deseronto, Ontario, Canada, R. D. Per- 





rv president and manager is reported 
planning a refinery to cost about 
$100,000. 


Polymerization: Humble Oil & Refin- 
ing Company, Baytown, Texas, early in 
September was reported starting opera. 
tion of a new polymerization plant 
producing about 125 barrels per day, 
Reported cost $180,000. 


Refinery: Park Refining Company, 
Cody, Wyoming, is building a small 
skimming plant north of Cody and east 
of The Texas Company’s holding. D. D, 
Gibson of Thermopolis is in charge of 
local operations. 


Enlarge: Lomita Gasoline Company, 
Mountain View plant, northern Califor. 
nia, has added unit to increase capacity 
from 15,000 to 25,000 gallons per day. 


Reforming: Shell Petroleum Corpor- 
ation, Houston, in addition to other 
work recently completed and some re- 
cently announced, is adding to crack- 
ing capacity through addition of a 
Dubbs plant to operate as a reformer 
at 10,000 barrels capacity. 


Modernization: Skelly Oil Company, 
Eldorado, Kansas, has completed re- 
vision of its cracking unit No. 9. The 
furnace was completely rebuilt, turn- 
key job, by Alcorn Combustion Conm- 
pany. The company itself revised the 
fractionating equipment. This involved 
cutting out all of the old bubble trays, 
completely cleaning the inside of the 
tower and installing new streamline 
bubble trays made by Alco Products, 
Inc. Industrial Engineering Service of 
Tulsa supervised the latter work. 


VY BUSINESS NOTES VY 


| Gepost Engineering Company an- 
nounces that it has established an 
office at 807 Sterling Building, Houston, 
in charge of J. H. Richardson, where 
the company will continue to represent 
Key Company of East St. Louis, IIli- 
nois; Timken Steel & Tube Company, 


Canton, Ohio, and Fahralloy Company 


of Harvey, Illinois. 


y ST VBVILLE Iron Works Company 


of Titusville, Pennsylvania, manu- 
facturers of boilers, engines, and oil 


field equipment, has obtained the manu- 


facturing and sales rights on the Mas- 
ter line of scrubbers and separators, 
except in the state of California. 

The Master line is well known on 
the West Coast, and comprises: gas, 
and oil separators, steam scrubbers, gas 
scrubbers, oil scrubbers, oil and water 
separators, oil-gas-sand-water scrub- 
bers, feed water heaters, and water 
heads. 


ENERAL Refractories Company, 

Philadelphia, announce the appoint- 
ment of The Chas. A. Strelinger Com- 
pany, Detroit, Michigan, as dealer 
agents in the Detroit area. The com- 
pany will carry a complete stock of 
refractories in addition to their well 
rounded line of industrial supplies. 


OHN W. Carpenter, for 16 years 
district sales manager in the Cleve- 
land, Ohio, territory for the Otis Steel 
Company, has joined the organization 


of Republic Steel Corporation, as assis- 
tant manager of sales, Sheet and Strip 
Division. Carpenter, a graduate of 
Princeton University, served as first 
lieutenant in the Army during the 
World War and entered the steel indus- 
try immediately afterwards. He brings 
to his new connection a wide knowl 
edge of the steel business with particu- 
lar emphasis on flat rolled products. 


OLVAY Sales Corporation announc- 

es the opening of two new branch 
offices, one at Houston, in the Petrol- 
eum Building, the other at Charlotte, 
North Carolina, in the Johnston Build- 
ing. These new branches have been 
established in the interest of better 
service to its customers in the South 
and Southwest. This expansion involves 
no change in the company’s present 
distributing representation in these ter 
ritories and customers’ requirements 
will continue to be handled through 
present sources of supply as heretofore. 


ARBONDALE Machine Corpora 

tion, Harrison, New Jersey, recently 
reorganized as a subsidiary of Worth 
ington Pumpand Machinery Corpora 
tion, to cover the manufacture and sale 
of all classes of refrigeration, ice manv- 
facture and air conditioning equipment, 
has announced officers and directors 
as follows: H. C. Ramsey, president; 
H. A. Feldbush, vice-president; A. 2 
Baer, vice-president in charge of sales; 
A. L. Prentice, secretary and treasurer. 
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ager of sales, Wire Division, Repub- 
lic Steel Corporation, with headquarters 
at the Grand Crossing plant in Chicago. 
He succeeds R. W. Hull whose duties 
as assistant manager of sales for all 
Republic products in the Chicago dis- 
trict will now receive his entire time. 
Prior to his appointment with Repub- 
lic Steel Corporation, Mr. Distler had 
heen connected with Keystone Steel & 
Wire Company continuously since 1918. 
For the past five years he was general 
manager of sales for that organization, 
following 10 years of experience as 
assistant sales manager during which 
time the entire government, railroad 
and industrial business of the company 
was built under his supervision. For 
the past two years he has served on 
the commercial committee of the Amer- 
ican Iron & Steel Institute. 


J P. Distler has been appointed man- 












HE Griscom-Russell Company, 

manufacturers of heat exchange 
equipment, announces the appointment 
of A. W. Burket as district manager, 
located at 20 North Wacker Drive, Chi- 
cago, from which point he will super- 
vise direct sales and agency activities in 
the Chicago, St. Louis, Detroit, Milwau- 
kee and adjacent territories. Burket, 
who until recently has been in business 
in Tulsa, Oklahoma, is well known in 
heat exchanger and similar equipment 
fields. 


LUMINUM Industries, Inc., of 

Cincinnati, manufacturers of Per- 
mite Products, has announced a new 
office, 1004 Petroleum. Building, 616 
South Michigan Avenue, Chicago. The 
office will be the headquarters for 
Permite sales representatives and sales 
engineers servicing the central states. 
The same announcement notes the 
acquisition of R. L. Corey, long con- 
nected with the automotive and indus- 
trial trade, as district sales representa- 
tive for Indiana, Illinois, Wisconsin, 
lowa, Missouri and Minnesota. N. R. 
Patterson, for the last year affiliated 
with Permite, as sales engineer, also 
will have his headquarters in the Chi- 
cago office. 


ROMOTION of A. E. Heroux to 

the position of general manager of 
the Permite Paint Sales Division of 
Aluminum Industries, Inc., manufactur- 
er of Permite Products, Cincinnati, 
Ohio, is announced by Donald Mc- 
Donald, vice-president. Heroux, who 
has been associated with the company 
for three years, in the capacity of 
Detroit district manager of the paint 
division, succeeds A. B. Anderson, who 
recently resigned. 


THE Babcock & Wilcox Tube Com- 

pany, Beaver Falls, Pennsylvania, 
announces appointment of R. P. Kilsby 
to the managership of its western sales 
territory. He will have jurisdiction 
over all the districts covered ‘by its 
offices located west of the Mississippi 
ver and will make his headquarters 
at the company’s Chicago office in the 
Marquette Building. He formerly was 
attached to the general sales office of 
the company at Beaver Falls. 


HE board of directors of A. O. 
Smith Corporation, through Rae F. 
ell, executive vice-president, have an- 
nounced the election of Carl C. Joys, 
', to the office of vice-president of 
the corporation. Joys has been con- 


nected with A. O. Smith Corporation 
since August 1, 1924, as manager of 
sales, and later in the capacity of direc- 
tor of sales of the oil and gas products 
division and all other products aside 
from the automotive division and has 
devoted his entire time to these lines. 
He will continue this work in his new 
position as vice-president. He has been 
a director of the corporation since 
October, 1927. 


HE Kennedy Valve Manufacturing 

Company announces the appoint- 
ment of William Godbey as its repre- 
sentative in Kansas, Nebraska, Western 
Missouri, and Southwest Iowa. He will 
handle the sales of Kennedy iron body 
and bronze valves, fire hydrants, mal- 
leable iron and bronze screwed fittings 


and cast iron flanged- fittings’ and 
flanges in this territory and his head- 
quarters will be in Kansas City, Mis- | 
souri. 


* 


" management of Felt Products 
Manufacturing Company announces 
the appointment of Joseph M. Bandish 
as director of sales of the metallic 
packing division of that firm. A veteran 
of the packing industry, Bandish brings 
to his new position a wealth of practi- 
cal knowledge gained through years of 
intimate contact with actual packing 
problems. His reputation as an origina- 
tor and designer of packings is well 
known throughout the industry. His 
new offices will be located in the Felt 
Products Building at 1508 Carroll Ave- 
nue, Chicago. 
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| Largest 


Ship 


Uses 55 


TEMPERATURE 
REGULATORS 





If anything goes wrong with the 


apparatus on a ship while at sea, it is im- 


possible to ring up the manufacturer and get it fixed in a few hours. Conse- 
quently, it is important to install only equipment that has proved dependable. 


It is a convincing tribute to the 


satisfactory performance and long life of 


Sarco Temperature Regulators to be selected for the Normandie—the 
greatest mass of steel and machinery ever to sail the sea. 
Sarco Temperature Regulators are dependable because they are simple in 


construction and have nothing to get out of order. 
They have no troublesome stuffing boxes. The valve 
body cannot be distorted when installing. Valve seats 
will not stick and are easy to regrind when worn. 
Sarco Regulators are a complete power plant in 


themselves. No compressed air, 


pressure is needed for their operation. 
Simply set a Sarco for any desired temperature and 
it automatically maintains that temperature without 


attention. 


Made in various types for maintaining tempera- 
tures in cold storage rooms, cookers, retorts, pasteur- 
izers, drying rooms, kilns, hot water heaters, etc. 


Write for Catalog S-52. 


SARCO CO., 


183 Madison Ave., New York, N. Y. 


Branches in Principal Cities 
Sarco Canada Limited, Federal Bldg., Toronto, Ont., Canada 


October, 1935—A Gulf Publishing Company Publication 


electricity or wator 





INC. 




















< your fire-destroyer! A 
LUX Extinguisher that will snuff 
out any kind of oil fire. It’s big, 
powerful, and sure death to 
treacherous blazes. The unit 
pictured above stands beside the 
pump house which it guards day 
and night. 


Check off your three chief fire 
hazards. One ... oil or gasoline. 
Two...gasor vapor. Three...elec- 
trical equipment. Your best pro- 
tection in every case is a LUX 
extinguisher. LUX carbon-diox- 
ide gas spreads three dimension- 
ally, killing fire at all levels. Fire 
can’t live in an atmosphere con- 
taining as little as 15% of LUX 
gas. It is clean, dry and harmless 
—leaves no messy residue—and 
needs recharging only after use. 


Recent improvements in LUX 
extinguishing equipment have 
made other extinguishers obso- 
lete for certain hazards. For full 
information, phone our local 
representative, or write to 


Walter Kidde & Company 
13 West Street, Bloomfield, N. J. 
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Ask about this NEW 
Lux Weight Indicator. 
A Continuous 
check-up that 
eliminates annual 
weighing 
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Quick Test for 
Free Sulphur 


6 ma usual doctor test for gasoline 
or test for mercaptans consists of 
adding doctor solution and then add- 
ing free sulfur to the gasoline and 
shaking the sample. If the test is pos- 
itive it indicates the presence of mer- 
captans. In the present test the meth- 
od is reversed. Mercaptans are added 
to the gasoline under inspection, and 
then doctor solution is added. If the 
test is positive it indicates the pres- 
ence of free sulfur in the gasoline. 


Method: To 6 cc. of sweetened gas- 
oline add 3 cc. of doctor solution, and 
then add 3 drops of butyl mercaptan 
in mineral oil solution. Shake. Add 10 
percent acetic acid solution. The mix- 
ture will turn cloudy at the first addi- 
tion of acetic acid. Continue to add 
acid until the solution becomes clear. 
If a brown layer appears between the 
two liquid layers, the gasoline con- 
tains free sulfur and will be corrosive 
to the copper strip test. If the test is 
negative, then the gasoline should test 
O.K. to the copper strip. The butyl 
mercaptan solution is a one percent 
solution in mineral oil. 


The test requires not more than two 
minutes to run, which is quite a time 
saving over the conventional copper 
strip methods, which usually requires 
about 15 minutes. 

E. R. Jones, 
Eldorado, Kansas. 


Float Controls 
Pump Suction 


order that a certain level may be ob- 
tained continuously in oil and water 
separating sumps, Pure Oil Company, 
Midland, Michigan, designed a float which 
accomplishes this without attention. A 
considerable amount of water is handled, 
which is contaminated slightly with waste 
oil. It is of course necessary to effect a 
separation of these liquids, not only so 
that. the oil may be reclaimed, but to 


avoid pollution. The separating vats are 





IDEAS 


v 


made in the ordinary manner, but in the 
last receptacle, the clean water is re- 
moved by pumping. A large square float 
was made by welding light sheet metal 
in the box like form and size desired, 
with a stirrup connected to the top head, 


The two walking beams are made of 
1%4-inch pipe, braced and mounted as 
shown in the illustration. The walking 
beams were connected to each other, at 
right angles, so the movement of the first 
caused by the lowering of the water level, 
raises the other, and as a result, a gate 
valve, which is attached to the end of 
the second walking beam, is closed, there- 
by shutting the line against the cen- 
trifugal pumps used to move the water. 
The threads were removed from the stem 
of the gate valve so the closing occurs 
easily. The assembly is designed so the 
travel of the gate valve permits continu- 
ous flow of water from the vats. 


Distillation 
Apparatus 


HIS concerns a distillation appa- 

ratus for control purposes in the 
manufacture of low boiling products 
such as propane. 

The apparatus consists of a gradu- 
ated cylinder placed partially inside of 
a stoppered glass cylinder. The grad- 
uated cylinder is fitted with a ther- 
mometer through a rubber stopper. 
The stopper has a slot cut in it to per- 
mit the escape of vapors that boil off 
the liquid. This cylinder has a small 
well in the bottom just large enough 
to hold the bulb of the thermometer. 
This is necessary in order that the 
bulb of the thermometer is covered 
until the end of the distillation. 


In the bottom of the outside con- 
tainer are a few pieces of calcium 
chloride covered with cotton. The cal- 
cium chloride keeps the inside of the 
jacket free from moisture which is 
necessary to keep frost from forming 
on the distillation cylinder. If frost 
collects it is impossible to read the 
thermometer and to see the liquid in 
the inner cylinder. 


The inside cylinder is filled with the 


Device designed to control flow of water pumped from the trap. 


Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 10 


liquid 
discar¢ 
down 

is also 
The c 
therm< 
ratus 

liquid 
boiled 
rate 0: 
when 

the lic 
motior 
down. 
results 


Cora Ap 


The 
trollin 
stabili 
of the 


Eldora 


Mak 
Unit 


EV) 
be 
tillatic 
An ey 
a wel 
angles 
and tl 
ular r 
the rc 
the bz 
one h 
rod t 
swing 
coupli 
A ler 
throu; 
tachec 
nut w 
rod, \ 
ed, th 
flask | 
by th 
additic 
also 
break: 
€ 
throu 
the fi: 
valve 
where 
May b 
The 




















Octol 





1 the 
| Te- 
float 
netal 
ired, 
nead 
e of 
d as 
king 
r, at 
first 
level, 
gate 
d of 
here- 
cen- 
rater, 
stem 
Ccurs 
» the 
tinu- 


\ppa- 
the 
lucts 


-adu- 
le of 
rrad- 
ther- 
pper. 
per- 
1 off 
small 
ough 
eter 

the 
vered 


con- 
cium 
- cal- 
r the 
h is 
ming 
frost 
the 
id in 


1 the 


», 10 





jiquid to be distilled and the liquid 
jiscarded. This is to properly cool 
down the apparatus. The thermometer 
is also cooled down at the same time. 
The cylinder is again filled and the 
thermometer put in place. The appa- 
ratus is allowed to stand and as the 
liquid boils down the _ percentages 
hoiled off can be read if desired. The 
rate of distillation usually is too slow 
when 90 percent has evaporated so 
the liquid is shaken with a whirling 
motion of the apparatus, not up and 
down. With a little practice check 
results can be obtained. 





Contre! Apparatus For Manufacture of Low Boiling Hydrocarbons. 


The apparatus is very useful for con- 
trolling the top temperature of the 
stabilizer when cutting propane out 
of the natural gasoline. 

E. R. Jones, 
Eldorado, Kansas. 


Making Distillation 
Unit **Handier’’ 


EVERAL time saving devices have 

been added to the A.S.T.M. dis- 
tilation unit shown in the drawing. 
An eye has been formed at the end of 
a welding rod; the rod bent at right 
angles about six inches from the eye, 
and the rod placed parallel to the reg- 
ular ring-stand. Two couplings attach 
the rod to the stand, the coupling at 
the base of the rod being drilled only 
one half of its thickness to allow the 
tod to set in the coupling and still 
swing to the right or left. The other 
coupling is loosely drilled for the rod. 
A length of piano wire is passed 
through the eye in the rod and at- 
tached to the thermometer and to a 
nut which slides up and down on the 
tod. When the distillation is complet- 
ed, the thermometer is lifted from the 
flask and is pulled up and to one side 
by the counter-weight. This plan, in 
addition to its apparent convenience, 


aso saves the thermometers from 
feakace 
The gas service is brought up 


through the table into the bottom of 
the flame shield, while the gas control 
Valve protrudes through the shield 
where it is handy. The rubber tube 
‘Onnections are out of the way. They 
may be covered to retard deterioration. 

he delivery end of the condenser 
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Table of Pressure Losses 
with Duriron Mixing 























- Nozzles 
Pressure Drop 
Nouale Pras. snot che mart! n. 
3” 40 6 
4” 75 6% 
6” 200 6 
8” 375 8 
10” 500 8 
nm 1000 10 











Cross-section, Duriron Mixing 
Nozzle installed in pipe line 


AT 10e or 
$1.00 A BARREL... 


Regardless of the price of crude, you’ve got to operate a refinery 
at the highest possible efficiency. Which is probably the reason 
so many refiners are using more Duriron Mixing Nozzles than 
ever before. 

For acid or sodium plumbite treating, they do the job the way it 
should be done. 

Look at the Table of Pressure Drop . . . you never saw a baffle 
in your life that could even approach such efficiency and still 
treat every drop of distillate. Put in two or three Duriron Mix- 
ing Nozzles in one of your lines for comparison. 


The Duriron Company, Ine. 


Specialists in the Manufacture of 
Corrosion-Resistant Products 


412 N. FINDLAY ST. DAYTON, OHIO 


DURIRON | 


« « ss « « « « « « « « « « 














Cracking Units produce high-quality distillates most eco- 4 
nomically, efficiently and safely when lime, of the prope 
quality, is added to the charging stock entering the still. 4 
Our 24-page booklet "Pioneer Line—A Contribution to 

Oil Refining Efficiency" explains how lime functions to » 
prevent corrosion; facilitate coke removal, and promote 
"'B. S."" separation, and why Pioneer Oyster-Shell Lime 
is especially adapted to these operations. A copy is 
yours on request. 


HE HADEN LIME GoMPANY ; 


MFRS. OF PIONEER OYSTER SHELL 
17Z0 SHEPHERD STREET 





Pioneers lead the 
way to prosperity 


/ 
Houston -JFxAs 
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FLUOR 


offers 


the Petroleum Industry 


COMPLETE 
ENGINEERING 
SERVICE 


The designing, engineering and construction service 
of our organization embraces all petroleum industry 
building projects. in undertaking such construction 
we assume full responsibility and work in conjunc- 
tion and cooperation with oil company engineers. 





909 East 59th St., Los Angeles, Calif. 


909 MeCormick Bidg., 
Chicago, Iinois 
1406 Esperson Bidg., 719 McBirney Bidg., 

Houston, Texas Tulsa, Oklahoma 


220 East 42nd St., 
New York City, N. Y. 


3162 Edwards St., 
Alton, Iinois 
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LIGHT COMPRESSION 
SPRING ATTACHED TO 
CONDENSER AND TO PAD 


BENT WELDING ROO 






THERMOMETER 


RING STAND 


ae ee. 
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WEEDLE VALVE 
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GAS 


tube is equipped with a light compres- 
sion spring attached to the condenser 
box and fitted with a_ felt-covered 
composition pad which presses down 
against the top of the receiving grad- 
uate, and this aids in reducing gas 
losses. The receiver may be slipped 
out from under the pad easily and 
without touching the pad. Units such 
as this when set up in pairs or groups 
of four.make quick work of routine 
distillation testing. 
C, W. BErceEr, 


McPherson, Kansas. 


Novel Vapor 
Header Design 


HEN Roosevelt Oil Company, Mt. 
Pleasant, Michigan, built its vapor 
recovery plant, the piping was arranged 
so it would come in overhead from the 
various tanks to a scrubber header and 
condensate accumulator at the unit. Each 
tank is equipped with its individual vapor 
line, which is not connected with other 
lines until it is flanged to the scrubber 
header. 
By using the arrangement shown in the 
photograph, it is possible for the operator 
to cut out any tank by operating a lu- 





bricated plug valve in the compressor 
room. Also, additional connections were 
provided so that other tanks may be con- 
nected to the header. 

The idea back of this design was to 
provide ease of control of the vapors 
coming from the run-down and storage 
tanks, without the necessity of the opera- 
tor walking through the tank farm. By 
having individual lines, no mistake can 
be made as to what line is to be shut off 
or opened. 


Heat Shields 


Aid Operation 


RREGULAR operation of certain 

gas engine units furnished a puzzle 
that stumped the entire operating 
personnel. An engine would run reg- 
ularly for some time, then suddenly 
begin firing erratically, loping or even 
backfiring for a few minutes, then 
settling down again for steady run- 
ning. 

Everything was checked and cross- 
checked, and cylinders 3 and 4 finally 
brought under suspicion. This held 
good for all the engines which had 
been giving trouble, but this fact only 


Vapor header used to connect lines which come from all directions 
to vapor recovery plant. 
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increased the puzzling feature, as no 
reason could be assigned which would 
affect only those cylinders of all en- 
gines of a battery. 

When turned over slowly, or even 
rotated with starting air, the spark 
seemed identical for all cylinders, but 
by cutting out the right hand magneto 
of each unit while running, it was 
found that the irregularity could be 
controlled. Examination of these mag- 
netoes, all serviced within three to 
six months, showed that in each in- 
stance the outer bearing — though 
carrying a lighter load than the pinion 
end—had broken down, although these 
had been packed with grease supposed to 
stand up for a year. 

Due to the wear of these bearings, 
the distributor end would be forced 
off center, giving an early spark to 
two cylinders and a delayed or sup- 
pressed break for the other two. 

Not until the engineer happened to 
put a hand on the magneto of one of 
these units, equipped with a new bear- 
ing and functioning perfectly, was a 
reason for the universal failure of 
right hand magnetoes discovered. Heat 
from the nearby mufflers and exhaust 
pipes raised the temperature of that 
end of the magneto to the melting 
point of the grease, it threw out, left 
balls and races dry. 

A shield was formed, from sheet 
metal, with clamps to fasten on a con- 
venient pipe, and the metal edges 
turned over to form a recess into 
which were crimped the margins of a 
sheet of asbestos packing. This heat 
shield, standing four inches from the 
magneto, does not interfere with serv- 
icing or adjusting that unit, but so 
effectively cuts off the radiated heat 
that the outer end of the magneto 
shaft now runs appreciably cooler 
than the one farther from the muffler. 

ELTON STERRETT, 
Longview, Texas. 





Asbestos-faced shield protects magneto 


ating from direct radiation from 
muffler and exhaust pipe. 


Protect Valves 
From Freezing 


WHEN expansion occurs in valves 
using propane and butane, freez- 
ing is prevented at Skelly Oil Com- 
pany’s new gasoline plant at Fairfax, 
Oklahoma, by wrapping the body of 
the valve with copper tubing through 
which live steam flows. This method 
of preventing frosting has been used 
for a long time by this company and 
others manufacturing natural gasoline, 


but Skelly Oil Company has gone one 
step further by covering the pipe with 
insulating material, then housing the 
entire installation in with sheet metal. 
After the plastic insulation was ap- 
plied, the entire valve body was wrap- 
ped with galvanized iron which not 
only prevents disintegration of the in- 
sulation, but protects it from becom- 
ing water soaked when rain or snow 
falls. 

The unit was fitted with this protec- 
tive covering and the valves placed in 
the steam line so that when it is in 
service no attention is necessary. 


= % 


‘es 





Method of expansion valve protection used by Skelly Oil Company, 
at its Fairfax, Oklahoma gasoline plant. 





THAT 98-DAY 





Latest Troy-Engherg Vertical Steam Engine, 

Type E, ing modern variable eccentric 

which cuts steam consumption by 15%. 
Sizes up to 450 H.P. 


TROY-ENGBERG 
STEAM ENGINES 


drove the oil pumps for 


RECORD RUN 


Late last winter, the Kendall Refinery Com- 
pany, Bradford, Pa., completed a run on a 
Dubbs cracking unit of 98 days consecutive 
operation. It was a record run, demanding 
of all the equipment involved unwavering 
dependability. © 

The Troy-Engberg Steam Engines driving 
the oil pumps were right on the job every 
minute. Dependability of this modern steam 
engine is not surpassed by any other type 
of drive. 


Coupled with this dependability quick start- 
ing, high starting torque, flexibility, wide- 
speed range amenable to accurate auto- 
matic control, and you have in a Troy- 
Engberg Engine just about the ideal drive 
for oil pumps and other equipment in the 
refinery. 


TROY ENGINE & MACHINE CO. 
937 Railroad Ave. Troy, Pa. 





1.8 Ff 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 











The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing in 
readily obtainable trade journals are not included. 


Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by tile, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 





Chemical Composition and 


Reaction: 


Formation of Alicyclic Hydrocarbons 
from Free Radicals. F. O. Rice anp O. 
oe Ind. Eng. Chem. 27 (1935) pp. 
915-6. 


The cracking of straight-chain hydrocarbons 
of high molecular weight is accompanied in 
‘some degree by the formation of naphthenic 
hydrocarbons.. There are. several mechanisms 
through which this may occur, one of which 
is dealt with -in the*»paper,;. namely, ~ the _ rup- 
ture of the original hydrocarbon of high moléc- 
ular weight to form two free radicals which 
then decompose successively into cycloparaffins 
and smaller free radicals. Examples of such 
decompositions are given. Diheptyl mercury 
was decomposed at about 350° C. and the 
products ‘obtained fractionated; cyclohexane and 
other unidentified cyclic compounds were found 
in the products. Since the diheptyl mercury 
was diluted to a large extent with an inert 
gas, carbon dioxide, it appears probable that 
the cyclohexane was produced by direct de- 
composition of the heptyl radical rather than 
by some polymerization of ethylene. 


The Catalytic Isomerization of 
n-Heptane, n-Octane, and a-Hexane 
Under Pressure, Petrov, MESHCHERYA- 
KOV, AND ANDREEV. Ber. 68 (1935) pp. 1-5. 


Studies of the isomeric changes of acyclic 
hydrocarbons under normal and high pressures 
show the increase of isomerization with rising 
temperature and the use of halide catalysts. 
Normal hexane and normal heptane are stable. 
Olefin hydrocarbons tend to move the double 
bond from the a-to the §-position, which ap- 
pears to be necessary to the formation of 
dimers with iso-structure. The authors studied 
the question as to whether isomerization of 
low-molecular weight paraffins and olefins is 
possible without polymerizing and cracking. For 
the olefin hydrocarbons the temperature of iso- 
merization, polymerization and cracking proved 
to lie close together. Normal octane is iso- 
merized at 410° C, in the presence of molyb- 
denum sulphide, and at 440° C. marked re- 
arrangement occurs with considerable crack- 
ing. Molybdenum sulphide has more isomeriz- 
ing effect than zinc chloride but less than 
aluminum chloride. The authors conclude that 
destructive hydrogenation and catalytic hydro- 
genation under pressure offer important advan- 
tages over reforming-cracking. To reduce losses 
it appears desirable to conduct  reforming- 
cracking of gasoline by direct distillation in 
the presence of active isomerizing catalysts 





Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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and at lower temperatures. The experimental 
work is described in some detail. 


Thermal Reactions of Gaseous Hy- 
drocarbons. G. Ecitorr AND E. WILSON. 
Ind. Eng. Chem. 27 (1935) pp. 917-33. 


In cracking of pure hydrocarbons the re- 
action products vary both in kind and amount, 
depending upon temperature, contact time,” ini- 
tial concentration, and pressure. The produc- 
tion of one product at the expense of other 
products depends on an understanding of the 
primary and secondary reactions. The _pri- 
mary reactions of some hydrocarbons have been 
carefully «studied, but for .any- one hydrocarbon 
the. mechanism “of the decomposition has not 
been definitely traced and proved. Many dis- 
crepancies exists in the numerous data avail- 
able. An-attempt has been made to obtain 
a more complete picture of the thermal -re- 
actions of the gaseous hydrocarbons including 
methane, ethane, propane, the butanes, ethyl- 
ene, propene, the butenes, diolefins, acetylene, 
methyl- and ethylacetylene, cyclopropane, and 
cyclobutane. Mechanism of the thermal reac- 
tions of these hydrocarbons is considered in 
detail on the basis of the activation energies 
for the primary and secondary reactions. These 
lead to an explanation of the decomposition 
products over the whole temperature range. 
The thermal reactions of ethylene are taken as 
the key to the reactions cf all other gaseous 
hydrocarbons since above a certain tempera- 
ture the reaction products of any hydrocarbon 
are essentially those of ethylene at that temper- 
ature. The complete story of the thermal re- 
actions for these hydrocarbons is obtained by 
consideration of the reactions occurring below 
750° C. These are characterized by differences 
due to the nature and stability of the particu- 
lar molecule. 


Pyrolysis of Propane in Presence of 
Water Vapor. J. W. LANG anp J. J. 
Morcan. Ind. Eng. Chem. 27 (1935) pp. 
937-41. 


A study was made of the thermal reactions 
of propane at low partial pressures in the 
presence of steam. The products were ana- 
lyzed by fractional distillation and subsequent 
analysis of the fractions so obtained. Up to 
700° C., and at the time of contact used, 
steam was found to behave substantially as an 
inert gas, and was therefore utilized to study 
primary decomposition at partial pressures be- 
low atmospheric pressure. The results show 
that a bimolecular primary decomposition oc- 
curs to an extent that cannot be neglected 
in the calculation of rate constants, and that 
over the range of temperatures commonly used 
in the study of primary thermal decomposi- 
tions, temperature has no effect on the pro- 
portions of primary products obtained from 
propane; the proportion of propylene to ethyl- 
ene in the unsaturated hydrocarbons obtained 
in the commercial cracking of propanes may be 
increased at higher pressures. A critical study 
was made of the proposed mechanisms of hy- 
drocarbon reactions, and it is shown that none 
of the hypotheses currently advanced explains 
adequately the primary thermal decomposition 
of propane but that the mechanism may be 
explained by Nef’s dissociation hypothesis. 


and Self-Inflammation of Hydrocar 
bons. A. Ecerton AND A. R. UBBELOHDE, 
Nature, 135 (1935) pp. 997-998. 4 


Naumann and Aivazov’s phenomenon of 4 
negative temperature coefficient for the com 
bustion of hydrocarbon mixtures under certain” 
conditions seems well established. The perox- 
ide theory postulates that the oxidation of the” 
hydrocarbon to an aldehyde takes place through © 
an intermediate peroxide. However, under fay” 
orable circumstances this intermediate stage” 
can result in chain branching and hence event 
ually in ignition at a lower temperature. The 
conditions favoring chain branching are impor 
tant in connection with knocking. Anti-knocks 
lower the effective concentration of the inter- 
mediate peroxide, while the effective pro-knocks 
all. disrupt in such a manne* as to lead to a 
similar type of branching, that in turn leads 
to reformation of the peroxide. 


ee 


Manufacture: 


Processes and Plant 


Rate of Heat Transfer Between Con- 
densing Organic Vapors and a Metal 
Tube. F. H. Ruopes anp K. R. YounNGER. 
Ind. Eng. Chem. 27 (1935) pp. 957-61. 


The rate of transfer of heat from a vapor 
condensing on the outer surface of a tube is 
usually computed by means of the Nusselt 
equation. On account of the fact that this 
equation has not been adequately tested by ex- 
periment, and because most of the work done 
has been done with steam, which often, if not 
usually, condenses in separate drops and not 
in a continuous film, as assumed by Nusselt 
in deriving his equation, the authors engaged 
in an experimental study of condensing Co- 
efficients for organic vapors. The procedure 
used is described. Benzene, toluene, pentane, 
hexane, octane, acetone, ether, ethyl alcohol 
and butyl alcohol were studied. It was found 
that within each homologous series of com- 
pounds the thermal conduction decreases by an 
almost constant amount from one member ol 
the series to the next. In every instance the 
calculated value of the coefficient was lower 
than the observed, or actual value, although 
the difference was usually less than 10 percent. 
A few experiments were made on the effect of 
fouling, which was limited to slight fouling, 
and it was concluded that a decrease of 10 to 
20 percent in heat transmission could be 
caused by limited fouling. 


Continuous Coking in a Dubbs Unit 
of Astra Romana at Ploesti, Roumania. 
L. F. K. Van Doncen AND W. A. KEIGHT- 
LEY. La Revue Petrolifere, 641 (1935) 
p. 957. 


In order to make coking continuous two Te 
action chambers are used in parallel in some 
instances. In another procedure for continu 
ous coking used with success in recent units, 
the residuum is coked in alternate chambers 
under low pressure. The necessary control 0 
heat is accomplished by injecting hot oil into 
the chambers receiving the residuum to 


Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 10 








a 
2 
2 
* 
+ 








i! 





SORE 


‘ she 
e oe a+ O -bg 


in the East Indies 
LICENSES granted under 


United Sates and Feestge @ as in many other parts of the world refiners have recognized the ad- 
Patents for: Cross ¢ de 
Florez ¢ Holmes-Manley « vantage of selecting a licensing organization whose service is compre- 
Tube and Tank Cracking 
Processes and Combination hensive enough to assure the benefits of the latest designs, methods 
Cracking Units. 
and equipment. 
Licensing Agents: 

The M. W. KELLOGG CO. @ By coordinating the technical data of several major refinery organiza- 
225 Broadway : New York 

or its tions, Gasoline Products Company is in position to offer refiners com- 
European Representative: 
Compagnie Technique des bination cracking units adapted to their individual requirements. 
Petroles - 134 Boulevard 
Haussmann - Paris, France ® Before investing in cracking equipment we suggest you investigate 


the many advantages of this service. 


GASOLINE PRODUCTS COMPANY 


/\eal INCORPORATED 
Geni] 11 COMMERCE STREET - NEWARK, NEW JERSEY 
cf P 
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Low Pressure 





HORTONSPHEROIDS 


in Large Sizes 


VERY experienced oil man knows the advantage of pres- 
sure storage for stopping evaporation losses from petroleum prod- 
ucts. While it has long been recognized that pressure is about the 
most practical way to hold natural gasoline and blending stock, the 
idea of low pressure for ordinary motor fuel is comparatively new. 


Particularly when gasoline is held 
in large terminal tanks for several 
months with occasional withdrawals 
of large quantities and occasional fill- 
ings as from a tanker, a pressure of 
two or three pounds proves adequate 
to stop most of the evaporation loss. 


The Hortonspheroid is the ideal 
design for such service. It can be 
built in large sizes at low unit cost. 
The pressure ordinarily used is 2% lb. 
The illustration pictures a 60,000 bbl. 


installation at Muskegon, Mich. 
Capacities of 80,000 bbl. or more, if 
desired, are regularly furnished. The 
height remains approximately the 
same and only the diameter increases 
in the larger sizes. 


Ask our nearest office for an esti- 
mate on a Hortonspheroid if you 
have a gasoline storage problem for 
which a pressure container is suitable. - 
They will also gladly furnish full in- 
formation on other types of evapora- 
tion stopping equipment. 


CHICAGO BRIDGE & IRON WORKS 


Dallas...... 1241 Dallas Athletic Club Bldg 


Houston... ............ 000. 2919 Main St. 
ERs ic 5 okt soa dds ompson % 
Birmingham........ 1536 Wand Deb wage og 
nee alinee'4:e:4:0 wae 2463 ony a 

ae Ueen cuheeae 1514 saree Bldg. 
Cleveland............ 2204 Rockefeller Bidg. 


New York......... 3147-165 Broadway Bldg. 
Philadelphia..... 1615-1700 Walnut St. Bldg. 


Ee 1517 Consolidated Gas Bldg. 
San Francisco............ 1054 Rialto Bldg. 
NG kw din Fed oo Feud be ks 4312 Smith Tower 
Los Angeles............ 1323 Wm, Fox Bldg. 
Havana, Cuba............ Edifico Abreu 402 


Fabricating plants in Chicago, Birmingham and Greenville, Pa. 
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treated. Astra Romana has adopted a pro. 
cedure that includes direct heating of the resid- 
uum before its passage into the coking cham. 
bers. Waste heat is used for this purpose. The 
residuum passes from the reaction chamber of 
the Dubbs unit into the coking chamber 
through the superheater. The vapors resulting 
from coking are mixed directly with the crude 
oil and used as charging stock to the unit, 
The quality of the distillate and the resulting 
gasoline d.ffers little from that obtained jn 


coking under pressure. The coke can be con- 
trolled within wide limits of hardness and vola. 
tility. Continucus coking gives greater capac- 


ity because of the infrequent interruption of 
operation; also because the reaction chamber 
of the cracking plant is not fouled by the 
accumulation of coke. Costs of plant operation 
have been materially reduced. 


Production of Gasoline by Polymer- 
ization of Olefins. C. R. Wacner. /nd. 
Eng. Chem. 27 (1935) pp. 933-6. 


In the operation of low-pressure, vapor-phase 
cracking processes 20 to 30 percent of the gas 
oil content of the charging stock appears as 
fixed gas, rege egy | upon the temperature ot 
cracking and the character of the fuel oil or 
residue produced. Gases containing 20 to 24 
percent of ethylene, 13 to 18 percent of pro- 
pylene, and six to 10 percent of unsaturates 
in the four-carbon group were polymerized by 
the action of heat and pressure in the absence 
of catalysts. On a once-through basis 1.7 
gallons of gasoline per thousand cubic feet 
were obtained when operat.ng at 950° i. and 
800 pounds pressure; by recirculating the gas 
derived from the stabilization of the cracking 
plant gasoline the yield from the polymer plant 
was increased to 3.0 gallons per thousand cubic 
feet. In a commercial unit the yield was im- 
proved to 3.25 gallons. By processing gas de- 
rived only from the stabilizaton of vapor- 
phase cracked distillates 9.0 gallons were ob- 
tained. By operating at low pressure, but at 
1200° to 1300° F., the liquid preducts were 
largely aromatic. The flow sheet of a typical 
plant is given, as well as tabular data cover- 
ing typical gases and results of test runs under 
various conditions. 


Removal of Mercaptans from Naph- 
tha by Caustic. J. Harper: anp D. W. 
Ropertson. Ind. Eng. Chem. 27 (1935) pp. 
941-3. 


In order to produce gasoline, naphtha or 
kerosene that is doctor sweet the mercaptan 
sulphur content of a distillate must not exceed 
about 0.001 weight percent of mercaptan sul- 
phur. Caustic soda is an effective reagent for 
use in reducing the mercaptan content of naph- 
thas. However, because of the weakly acidic 
nature of these substances, they can be only 
partially removed by direct caustic washing, 
and such washing must be followed by a sweet- 
ening process to remove the final traces. The 
two-phase system of naphtha and aqueous caus- 
tic solution will contain mercaptan in_ three 
forms; free (HSR) dissolved in the oil and 
in the caustic layer (NaSR), and (SR-) ions. 
The ratio of ion concentration of mercaptan 


in the aqueous and oil layers, that is the dis 
tribution coefficient, should be a_ constant. 
Composition of the light cuts from Luling 
crude, in terms of mercaptans before and 
after caustic washing, is given. A method 
of calculation for calculation of number of 


contacting stages for a given ratio by volume 
of caustic and naphtha is given. This proce- 
dure is applied to a specific case. 


The Refining of a Cracked Motor 
Spirit. D. G. Jones. Jour. Inst. Pet. Tech. 
21 (1935) pp. 709-24. 


The vapor phase refining of a cracked motor 
spirit produced in the Argentine is described. 
The cracking plant comprises two 1000-barrel 
hot-oil Cross units. The present stock is a 
gas oil of 0.890 specific gravity. Gasoline va- 
pors and gas pass overhead to the Gray tower 
system. Gasoline produced by the cracking 
plant is corrosive, has a bad color, a high 
gum content, and disagreeable odor, associated 
with hydrogen sulphide, mercaptans, and other 
sulphur compounds. The contacting towers are 
five single shell 11-foot diameter towers having 
a nominal clay capacity of 16 tons. Clay 1s 
supported on a perforated plate covered with 
a 40-mesh monel-metal screen. By changing 
the vapor inlet from the shoulder of the towers 
to the charging manhole at the top, the capac- 
ity of the towers was increased to 28 tons 0! 
clay. A local clay is used rather than Fullers 
earth. Upon leaving the clay treating and rec- 
tifying plant the cracked gasoline has a +30 
Saybolt color and less than five mgms. of gum, 
but is unstable and contains free hydrogen 
sulphide and mercaptans. It is_ stabilized and 
treated with a lime wash. Details of the 
various procedures are given. 


Refining of Low-Boiling Hydrocar- 
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The same to you— 


Here is what a Dubbs unit recently 
did in one run for one refiner 


Ran continuously for 732 hours and 
cracked 47,191 barrels of fuel oil of 26.2 
API gravity, and produced: 


55.5 per cent of Dubbscracked gasoline 


60 Gravity API 

391 Endpoint 

8.5 pounds vapor pressure 

67 octane number (Motor method) 


38.2 per cent of Dubbscracked fuel oil 


8.5 Gravity API 

245 Flash 

0.3 per cent BS & W 

170 Viscosity (Furol) at 122°F 
Gas and loss, 6.3 per cent 


The same to you—with Dubbscracking 


Dubbs Cracking Process 
Owner and Licensor 


Universal Oil Products Co 
Chicago, Illinois 











The latest news about 


STILL TUBE 
) CLEANING 


Here is information which 
every refinery executive will 
want—up-to-the-minute details 
on the latest developments in 
still tube cleaning and equip- 
ment. 

The engineer responsible for 
holding to split-second cleaning 
schedules will find this infor- 
mation invaluable in keeping 
“time-out” for stills down to 
the absolute minimum. 

*Phone or write the nearest 
Liberty district office for copies 
of these bulletins—or write us 
direct. 


















L B E RT y MANUFACTURING CO. 


JEANNETTE, PA. 
2.1156 AN ELLIOTT COMPANY ORGANIZATION 





bons by Condensation Processes, 
Horst BRUCKNER AND ALBERT Lang, 
Brennstoff-Chem. 16 (1935) pp. 126-8, 


Treatment of so-called ‘“prebenzine’’, from 
the activated carbon absorption process, with 
anhyd. zinc chloride, zinc chloride and _infy. 
sorial earth, anhyd. aluminum chloride, and 
anhyd. ferric chloride, is discussed. For equiy. 
alent degrees of refining a loss of five percent 
was had with 0.33 percent FeCls is compared 
to 8.5 percent loss using 90 percent sulphuric 
acid and alkali washing. Prebenzine recovered 
by wash-oil scrubbing of gas required five 
percent ferric chloride and gave higher losses, 
The procedure can be simplified by us:ng ferric 
chloride in methyl alcohol solution. 


The Regeneration of Lubricating 
Oils. Ertcu Bossinc. Chemiker-Zeitung, 
59 (1935) p. 557. 


Before treating a used lubricating oil with 
sulphuric acid the water must be separated by 
standing for some time at 50° C. Two percent 
of sulphuric acid is ‘mixed with the oil, the 
sludge separated, and the oil is then distilled 
under vacuum and filtered through Fullers 
earth. In another method the oil is fully 
heated for several hours to 60° C. using six 
percent of sulphuric acid. Slow heating pre. 
vents new polymers from forming. Such poly. 
mers, if formed, later catalyze oxidizing re- 
actions with the oxygen of the air. Used oil 
can be clarified by a polymerizing treatment 
usng aluminum chloride, stannic chloride er 
phosphoric acid. From two to five percent of 
the polymerizing agent is sufficient. An ex- 
cellent oil is made by centrifuging to remove 
water and solids and then mixing the oil with 
sodium phosphate, heating and _ centrifug ng 
again. Oil can be clarified by treatment eith- 
er with a solution of soda or one to three 
percent of solid caustic. After thorough mix- 
ing by means of air, warming to 100° separa- 
tion of coarse impurities the o1 can be finished 
by centrifuging to remove fine impurities. Co- 
agulents such as sodium phosphate, sodium car- 
benate and sodium silicate are useful for puri- 
fying used oils. Various patented processes 
are reviewed. 


New Protective Coatings for the 
Protection of Structural Steel. B. 
ScHEIFELE. Paint Varnish Production 
Mgr. 12 (1935) pp. 14-15, 16-17. 


The oil-modified Glyptal resins, both alone 
or in combination with nitro-cellulose, offer new 
possibilities as under and top coats for struc- 
tural steel. Red lead retains its rustproofing 
power in synthetic resin vehicles and also in 
chlorinated rubber, as well as in linseed 0! 
protective coatings. 


Fundamental Physical 
Data 


Determination of Vapour Pressure 
of Hydrocarbons. ScuMittr. Ann. des 
Comb. Lig., 10 (1935) pp. 268-270. 


In determining the vapor pressure of hydro- 
carbons the liquid is freed from dissolved gas 
by repeatedly solidifying in liquid air and 
subjecting to a high vacuum. The relationship 
between pressure and temperature is given by 


Antoine’s formula log p=A+ and the 





t 
heat of vaporization by the Clapeyron formula 


L=4.57B.—_———.. The values of the quantities 
(C+) 

in these Dis are given for n-hexane, me- 

thylcyclopentane, benzene and toluene. 


Viscosity of Hydrocarbon Solutions. 
B. H. Sace, J. E. SHeRBorNE AND W. N 
Lacey. Ind. Eng. Chem. 27 (1935) pp. 
954-6. 


When hydrocarbon gases are dissolved in 
liquid hydrocarbens, marked decreases in den- 
sity, surface tension, and viscosity, result. 
These changes have an important bearing upon 
the processes involved in the production of 
crude petroleum, The present paper deals 
with the results of a study of viscosity changes 
resulting from solution of methane and of 
propane in an oil known as crystal oil, undef 
conditions of. equilibrium temperature and pres 
sure commonly met in petroleum production 
practice. Data are presented in tabular am 
graphical forms, and show the effect of com 
centration on viscosity, temperature at differ- 
ent pressures on viscosity, and viscosity 4 
constant composition but at different temper 
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BACKED BY 83 LABORATORIES 


it 


Raines the subsidiaries of United 
States Steel Corporation are eighty-nine laboratory 
establishments, devoted partly to experimental re- 
search, partly to the control of chemistries and 
metallurgies of steel production, partly to testing 
of steels to determine their performance under 
varying conditions of use. 

Recommendations of USS Stainless 
and Heat-Resisting Steels are based upon the data 
ascertained by these laboratories and by extensive 
field experience. Among the various types of USS 
Stainless, there is one best suited to any require- 
ment. Among the forms rolled by these companies 
there is the one you need. Among their represen- 
tatives there are men with the information you re- 
quire to fight corrosion and contamination efficiently 
and economically. Call upon them for further facts. 





CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago - - - - Bars, Piates, SHapes, SPECIAL AND 
SEMI-FINISHED PRODUCTS 
AMERICAN SHEET AND TIN PLATE COMPANY, -Pittsburgh.- - - - - - - - - - - SHEETS AND Licut PLATES 
AMERICAN STEEL & WIRE COMPANY, Chicago - - - - - Corp RoLtep Strip STEEL, WirE AND WIRE Propucts 
NATIONAL TUBE COMPANY, Pittsburgh - - - - - - - - - - = = =-' = = >= PIPE AND TUBULAR PropucTs 
Pacific Coast Distributors—COLUMBIA STEEL COMPANY, San Francisco, Calif. . Export Distributers—UNITED STATES STEEL PRODUCTS CO., New York, N. ¥, 


OA . Shales Stil Ks) OLE VIALE 


STAINLESS 


USS CHROMIUM-NICKEL ALLOY STEELS ARE PRODUCED UNDER LICENSES OF THE CHEMICAL FOUNDATION, ING., NEW YORK, AND FRIED. KRUPP A, G. OF GERMANY 
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For Remote Control 


of Liquid Levels in Refining 


Vigilant 
Liquid Level 
Regulators 


HE rate of flow from Stills, 

Vaporizers, Bubble Towers 
and Dephlegmators must be con- 
trolled in order to maintain the 
necessary level of the contained 
condensates. The sure, safe and 
satisfactory system of exercising 
remote control is represented by 
the horizontal-float type VIGI- 
LANT Liquid Level Regulator. 
Details upon request. 


The Chaplin-Fulton Mfg. Co. 


28-40 Penn Avenue, Pittsburgh, Pa. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Regulators in all Sizes 
from 1 inch to 24 inches; for all Service, 1 oz. up to 2,000 Ibs. pressure to Square Inch. 











ROTO TUBE CLEANERS 






Roto Combination Head and 


Universal Joint. 


built for Oil Still Tubes, 3” I.D. and up 





Roto Special 6-way Drill Head and 


Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 














tures. These data are given both for methane 
and propane. 


Conductivity of Oils and Waxes. A 
GEMANT. Nature 135. (1935) p. 912. 

Some years ago the author detected a region 
of negative temperature co-efficient of con. 
ductivity of heavy oils; that is, a rising con. 
ductivity with decreasing temperature occur. 
ring in the neighborhood of the solidifying 
point. Paraffin wax has been observed to be. 
have similarly by W. Jackson, and the effect 
is probably a characteristic of hydrocarbon oils 
and waxes. The transition between the glassy 
and crystalline phase in an oil must extend 
over a range of temperature, and the conduc. 
tivity in this range is therefore that of a two. 
phase system. 


Products: 


Properties and Utilization 


Effect of Tetraethyllead on Preflame 
Reactions in an Engine. L. Wirtnrow 
AND G. M. RassweILer. Ind. Eng. Chem, 
27 (1935) pp. 872-9. 


The suppression of knock by tetraethyllead 
was studied. Strong evidence exists for the 
conclusion that lead in some way inhibits pre. 
flame reactions. The use of absorption spec- 
tra to study engine combustion is most satis- 
factory because it does not disturb the en. 
vironment in which the combustion reactions 
occur. Work done on absorption spectra of 
the gaseous charge of the engine indicates 
that when tetraethyllead is added to the fuel 
to prevent knocks there is an effect on the 
preflame reactions in that portion of the charge 
which, in the absence of tetraethyllead, sud- 
denly inflames at the time of knock. Atom’c 
lead has been identified in the non-inflamed 
charge in the knocking zone at the moment 
that anti-knock action is being effected, but no 
accompanying absorption by lead monoxide has 
been observed. When lead is vaporized in a 
hot nichrome tube the absorption spectra ex- 
hibit lead monoxide bands at lower tempera- 
tures than atomic lead lines. Comparison of 
experiments in and out of the engine indicate 
that lead monoxide is being reduced in the 
non-inflamed charge. 


‘Connection Between the Physical 
Properties and Chemical Constants of 
Lubricating Oils. M. Freunp. Petr. Zeit, 
Motorenbetrieb und Maschinenschmierung 
8 (1935) pp. 1-6. 


The properties of refined natural mineral lu- 
bricating oils of the same viscosity at 50° C. 
were compared. As specific gravity increases 
the mean boiling point, analine point, apparent 
molecular weight, and the hydrogen content 
of the oils decrease regularly. The  viscos- 
ity/temperature curve becomes steeper, the 
value for Conradson carbon generally decreases 
and the content of aromatic or reactive hydro- 
carbons as well as the ease of oxidation in- 
crease. The method of refining influences the 
relation of the properties of the oils. Tables 
of analytical data are given. 


Oxidation of Mineral Oils _ by 
Gaseous Oxygen at Moderate Tempera- 
tures. G. MuLLER. Compt, rend. 20 
(1935) pp. 1769-72. 


The absorption of oxygen by various trans- 
former oils at a temperature of 110° C. was 
studied for periods up to five hundred hours. 
Absorption figures are expressed for a time 
of four hundred hours. Most highly refined 
white oils absorb most, 4-10 1./100 cc. Partial- 
ly refined oils usually absorb the least, and 
slightly refined oils an intermediate amount. 
Addition of copper stearate as a catalyst has 
little effect on the white oil, but increases the 
absorption from the other oils. Although per- 
oxide appeared to be formed at first, none was 
found in the cooled final oil. The products 
formed in the order of increasing amount were 
volatile acids, alcohols, fixed acids, ketones, 
non-volatile sapond. matter, and water. Three 
to 10 percent of the absorbed oxygen formed 
compound was deposited. 


The Behavior of Motor Oils in the 
Cold. A. Baapver. Erdol u. Teer Ul, 
(1935) p. 471. 


The temperature at which an automobile oil 
pours is not as important as the temperature 
at which it becomes so viscous that it cal 
no longer function to fulfill its purpose. A? 
oil may become useless through increased vis 
cosity at a point much higher than its solidi- 
fying point. Five commercial brands of motof 
oil were tested as to their behavior in the 
cold. The oils were placed in a tube and the 
temperature reduced to —35° C. and_ held # 
that temperature for thirty minutes. The time 
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“That pipe on No. 3 
has gone again, 


“Then let's quit fool- 
ing. Use Reading 
Genuine Puddled 
Wrought 
Iron Pipe.” 


For aid in picking the right pipe 
for the right places, write 


READING IRON 


COMPANY 
PHILADELPHIA 


SCIENCE AND INViNTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT IRON 





~ 9 « - - -_ J 
» - ~ - - - — 
i 


ACCURATE WIRE CLOT 

For many years, Newark Wire Cloth Co. products have 
been famed for their accuracy, workmanship, and all around 
trustworthiness. This applies to all Newark products such as: 
Metallic Filter Cloth; Gasketed Filter Cloth; U.S. Standard 
and A.S.T.M. Testing Sieves; “End Shak” Testing Sieve 
Shaker; Removable Protected Bottom Strainers; Fruit Test- 
ing Sieves; Fabricated Wire Cloth Parts; Foundry Riddles, 
etc. Newark Wire Cloth is made of all metals, including 


stainless steel, Monel and “‘Nichrome,” and in all meshes, 
weaves, lengths, widths and weights. Ask for Catalog 32. 


Newark Wire Cloth Co. 


364-378 Verona Ave., Newark, N. J. 
Agents in Chicago, Pittsburgh, Los Angeles, San Francisco, and Havana. 


for PIPES 


TIGHT 


PLACES 


@ Pipes in coils, close together, against floor, 
walls or ceiling—the only tool we know that 
screws or unscrews ‘em easily is the RIZID 
End Wrench. 

It's a brother to the regular RIFID 
made to give you grip and leverage on pipes 
in tight places. It'll save you skinned knuckles 
and a bad temper and valuable time. Every 
kit needs this handy wrench—sizes 6" to 36". 

It has all the FRITZEQ0D features, besides 
—unbreakable housing, adjusting nut that spins 
easily in all sizes, handy pipe scale. Jaws of 
chrome molybdenum nickel steel, handle and 
housing of Super-X alloy metal. 


The RIGID Straight Wrench is a brute 
for heavy pipe work of all kinds. It's made in 
9 sizes, from 6" to 60". 

Try these handy FRIEZQ0ID Wrenches at 
your Supply Store. 


THE RIDGE TOOL CO. Elyria, Ohio, U.S.A. 


RikaIb 


PIPE WRENCHES ® CUTTERS ® THREADERS ® VISES 
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58% Soda Ash 
Caustic Soda 


Solid—Flake—Ground—Liquid 


Leading refiners depend on these products for the 
quality and uniformity which industry inevitably asso- 
ciates with the name Solvay. First in pioneering the 
development of American sources of alkali, The Solvay 
Process Company is recognized as the outstanding 
leader of its field—first in size and first in facilities 
for rendering efficient service. 


Strategically located plants at Syracuse, Detroit and 
Baton Rouge, as well as 100 stock and distribution 
points, insure ‘prompt delivery of Solvay products at 
minimum transportation rates. 


Write today for prices and full information. 


Solvay Sales Corporation 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 Rector St. New York 


FLOATS 
WATER and AIR | | riniess steel and Welded Stee! 





A good steam trap should 


dischar i F ll pressures up to 2000 Ibs. Round and 
» beth —. shinee feos 3” to’ 12” in diameter in stock. 
Nicholson does it quicker Inquiries on special floats solicited. Bulletin 
than majority of makes No. 431 on request. 


because it is a combina- 
tion automatic air vent 
and water trap. Large in 
capacity and low in price 
Vacuum to 200 Ibs. 60 
days trial. Bulletin No. 
833 on request. 








(Chromium Plated )- 





W.H. NICHOLSON & CO. 157 Oregon St. WILKES-BARRE, PENNA. 








required for a we'ght to be pulled through 
the oil was measured. Viscosity of the cooled 
oil, called the. solidifying viscosity, apparently 
had no relation to the viscosity curve of the 
liquid oil, There was no correlation between 
solidifying po:nt and solidifying viscosity. The 
setting of a specification for maximum viscos. 
ity at —20° C. would involve the fixing of 
the turbidity point since viscosity determina. 
tions are unreliable below. the turbidity point, 
Vapor loss from any oil should be limited to 
seven gar ee This would prevent the prac. 
tice of diluting with light oils to obtain a 
low pour point or low viscosity. There is no 
parallelism between flash point and vapor loss 


The Possibility of Mixing Different 
Transformer Oils. R. H. Goipe. De 
Ingenieur 49 (1934) p. 173. 


The author reviews recent work on this sub. 
ject. Destructive effects such as accelerated 
aging were not observed when Russian trans. 
former oil was added to oils from Pennsylvania 
or Texas. German regulations recently pro- 
mulgated allow the mixing of oil if the differ. 
ence of density is less than 0.05, in viscosity 
1° Engler, and in the H2SO« test two percent 
If the oil in the transformer has aged too ex- 
tensively, added new oil may at times show 
accelerated aging. 


Lubricating Oils and Greases. F. J. 
MatrHews. Colliery Eng. 12 (1935) pp. 
86-8. 

The substitution of cottonseed or rosin oil 
in the lubricaticn of high-grade machinery must 
be avoided. Lard and tallow attack copper, 
and tallow attacks iron. However, sma! 
amounts of these oils when added to other 
mixtures increase the spreading properties. The 
friction between two solid surfaces depends 
upon the viscosity of the oil. The higher the 
speed and the lower the pressure, the less vis- 
cous is the oil required. Fatty oils become 
oxidized and gummy in the presence of air, 
and in the presence of moisture they decom- 
pose to form acids. A comparison is made cf 
the lubricating properties of mineral, vegetable 
and animal oils. It has been found in the 
lubrication of steam turbines that oils of paraf- 
fin base are less likely to emulsify than those 
of asphalt base. Lead, aluminum, zine and 
magnesium soaps are discussed as _ lubricants. 


Determination of the Acid Value of 
Motor Spirit. K. R. DierricnH anp H. 
GRASSMAN. Z. Spiritusind, 58 (1935) p. 
188. 


Phenolphthalein is not a satisfactory indica- 
tor for use in the titration of the acids pres 
ent in gasoline because of the effect of dis- 
solved carbon dioxide. Me-red can, however, 
be used in the titration w.thout previous boil- 
ing. Titration figures for small amounts of 
AcOH, EtCO2H, Pr®COeH, and decoic acid, 
using Me-red for indicators, are less than theo- 
retical, but with more than 2.5 mg. of acid 
for 100 cc. of gasoline the error is not signif 
icant. Account of the greater accuracy made 
possible by the use of Me-red, it is suggested 
that the amount of acid allowable in gasoline 
be reduced. 


Improved Method of Examining Min- 
eral Oils, Especially the High-Boiling 
Components. II. J. C. Viucrer, H. I. 
WATERMAN AND H. A. VAN WESTEN. Jour. 
Inst. Pet. Tech. 21 (1935) pp. 701-8. 


The authors discuss and illustrate the use 
and determination of specific dispersion as a 
means for determining the presence or absence 
of aromatic rings in oils. The specific d's 
persion is the difference between two refrac- 
tive indices, determined at different wave- 
lengths of light, divided by the specific grav- 
ity. A table of the specific dispersions of 
aromatic, naphthenic and paraffinic compounds 
is given. 

Estimation of Color of Mineral Oils 
by Means of Absorption Measurements. 
E. Leperer. Peir. Zeit. 31 (1935) No. 21 
pp. 1-4. 

Absorption measurements were made as far 
as possible over the whole range of the spec 
trum, using a Pulfrich Photometer. The au- 
thor devised a formula for estimating the color 
of an oil by means of two constants, one for 
color depth, Ft, the other, color shade, Fs. 
These values are read from a specific Raster 
system. Color depth is defined as the log. of 
the extinction coefficient at the point of maxt- 
mum intensity in the solar spectrum (530 mu). 
Color ‘tinge is defined as the tangent of the 
angle of inclination of any straight line through 
which the log. of the extinction coefficient 1s 
represented in the Raster system. The greatet 
Fs, the greater the red tinge and the less the 
yellow tinge of the oil. The greater Fr the 
darker the color. 


66a Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 10 








] | 


33 





Octob 





+ + + and in consequence, be forearmed. The 
M.S.A. Combustible Gas Indicator quickly and 
accurately samples and tests questionable atmos- 
pheres . . . shows within a few seconds whether 
the atmosphere is below the lower explosive 
limit, how closely it is approaching the lower 
explosive limit, whether it is within the explo- 
sive range or above the upper explosive limit. 
It is direct-reading, sensitive, self-contained, 
compact, light in weight and easy to operate, 
and suitable for testing for practically all flam- 
mable gases and vapors. Write for Bulletin 
No. 72, or let us arrange a demonstration. 


MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Streets, Pittsburgh, Pa. 


District Representatives in Principal Cities 


M.S.A. Products include Breathing Apparatus .. . Inha- 
lators .. . Masks of all Types . . . Gas Indicators . . . Gas 
Detectors .. . M.S.A. Safety Goggles... M.S.A. Protective 
Hats and Caps... Edison Electric Cap Lamps. . . Safety 
Clothing ... First Aid Equipment... Submarine Escape 
Apparatus. Descriptive Bulletins will be sent on request, 
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« {| The Principles of Motor Fuel 
- Preparation and Application 
of By ALFRED W. NASH and DONALD A. HOWES 


An exhaustive treatise covering in the first volume 
the production of motor fuels by distillation, 
i cracking, extraction from natural gas and hydro- 

genation, and of benzole and various synthetic 
fuels (including alcohol), and general storage and 
distribution. Volume II analyzes the properties of 
u- motor fuels—sulphur contents, gumming proper- | for pressure distillate vacuum re- 
or ties, volatility requirements and knock ratings, 
and gives motor fuel and aviation spirit specifica- 
er tions and a chapter on automotive Diesel engines 
of and Diesel fuels. 


). | $8.00 Per Volume — Send check to J. P. DEVINE MFG. CO., Inc. 















Pump house, condensing and cool- 
ing, and fractionating equipment 







run still. 


Send us your inquiries 
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New Equipment for the Modern Plant 


— 





Starting Unit 
THE COOPER BESSEMER CORP. 


The Cooper Bessemer Corporation, 
Mount Vernon, Ohio, announces a new 
fast- working single-stage air com- 
pressor for starting gas and Diesel en- 
gines, capable of filling a tank of six 
cubic feet capacity up to 200 pounds 
pressure in five minutes or up to 250 
pounds in 9% minutes. The bulletin an- 
nouncing it points out that the ef- 
ficiency of a small machine may be as 
important as that of a large one—if the 
larger depends on the smaller to set it 
in motion. 

The new unit, to be known as the 
GX3A, runs equally well on either gas 
or gasoline. It is a simple, self-con- 
tained combination engine and com- 
pressor and is of moderate cost. Ford 
parts are largely used, pistons, piston 
rings, connecting rods, connecting-rod 
bearings, engine valves, and many 
smaller parts being thus obtained, with 
the assurance of high quality and uni- 
formity, at low cost. 

Both power and compressor cylin- 
ders, cast in one piece, are  water- 
jacketed. The power-cylinder head, 
which is a separate casting, is of the 
automotive type, water-cooled, and car- 
ries a spark plug only. A Ford Model 
B gasoline carburetor and an adjust- 
able gas mixing valve are furnished as 
’ standard equipment, also a rotary-type 
magneto with impulse coupling for 
hand starting. 

Where gas is the fuel, it is possible 
to start the engine on gas; but the 
recommended procedure is to start on 
gasoline, then switch to gas. A one- 
gallon gasoline tank is mounted over the 
compressor and cennected to the carbu- 
retor. 

Splash lubrication is automatically 
provided for all parts. Oil reservoirs 
feed lubricant to the main bearings, 
valve tappets, camshaft bearings, gov- 
ernors, and magneto drive. 


Centrifugal Pumps 
ALLIS-CHALMERS MFG. COMPANY 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wisconsin, announces 
its new line of Type “MM” multi- 
stage pumps for heads from 400 to 
1600 feet, and capacities up to 400 gal- 
lons per minute. 

“MM” pumps are horizontal shaft, 
split casing, double suction, bronze fit- 
ted. The use of double suction runners 
equalizes end thrust and eliminates the 
use of internal balancing arrangements. 
Each stage of the casing has a spiral 
volute and between stages the liquid 
flows from one volute into an excep- 
tionally long diffusion nozzle and then 
into a long sweep return bend to the 
inlet passages of the following stage. 
This construction results in maximum 
practical regain of pressure between 
stages as the liquid is directed along 
smooth flow lines without sudden 
changes in velocity. The pressure on 
the stuffing boxes is kept to approxi- 
mately the suction pressure. 
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Air Compressor 
CHICAGO PNEUMATIC TOOL CO. 


Chicago Pneumatic Tool Company, 
New York City, has announced a com- 
plete new line of air compressors which 
the manufacturer claims embody many 
refinements and improvements. The new 
compressors feature improved intercool- 
ing, force feed lubrication, durable valves, 
simplicity and quiet operation. Low main- 
tenance cost is claimed because of the 
fewer cylinders to maintain and ease of 
inspection and adjustment. 

The three types of drive include the 
built-in motor, coupled, and V-belt. The 
built-in motor type has the motor stator 
mounted on compressor crankcase and the 
rotor keyed to compressor crankshaft. A 
pilot bearing in the outer motor bracket 
insures alignment. The unit may be: bolted 
directly to the floor. It is available only 
with the 50- or 60-cycle squirrel cage 
motors. With the coupled motor drive 
the motor is connected through flexible 
coupling to compressor and the entire 
unit mounted on structural steel sub-base. 
This type is for use with all types of mo- 
tors. The V-belt drive type is available 
with or without sub-base, and for use 
with any kind of prime mover. 


Regulator 

THE McALEAR MANUFACTURING CO. 
The McAlear Manufacturing Com- 

pany, 1901 South Western Avenue, Chi- 

cago, Ill., announces a new gas pres- 

sure regulating valve for control of 

furnace temperatures. 





McAlear Regulator 


The valve is fundamentally a pres- 
sure balanced unit, i. e., its operation 
depends entirely on equalized pressures 
in the upper and lower diaphragm 
chambers of the main valve. Either air 
or clean, dry gas may be used as the 
operating medium. This medium is 
piped through the pilot valve to the top 


of the main valve diaphragm and js 
maintained by the setting of the pilot 
at a pressure slightly lower than that 
which is to be controlled by the main 
valve. The pressure to be controlled js 
piped from the downstream side of the 
valve to the lower diaphragm chamber. 
Thus, the slightest increase in the down- 
stream pressure exerts its force on the 
under side of the diaphragm and tends 
to close the valve. Conversely, a drop 
in pressure causes the operating me- 
dium above the diaphragm to throttle 
or open the valve. 

The valve is said to be suitable for 
inlet pressures up to 100 pounds and 
is easily adjusted to maintain combus- 
tion pressures at any point from four 
ounces to 35 pounds. Two types of 
pilot valves are offered: one with screw 
adjustment for direct mounting on the 
regulator, or one with an adapter and 
composition hand wheel for mounting 
on a panel board to permit control of 
gas pressures to burners from a cen- 
tralized control room or some other 
remote point. The valves are made in 
sizes one half-inch to six inches, in- 
clusive. 


Total Time Meter 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa., announced 
a new total time meter for totalizing run- 
ning or idle time on electrically operated 
machinery including machine tools, weld- 
ers, or any individual a-c powered unit. 
The meter registers hours and it is suit- 
able for any application where it is de- 
sired to know the total number of hours 
during which a circuit is energized or ap- 
paratus is in operation. The registering 
mechanism has four dials and will reg- 
ister 9,999 hours before repeating, ap- 
proximately 400 days. If desired, the 
meter can-be mounted in the superin- 
tendent’s or foreman’s office connecting 
it to the machine by a single pair of 
wires, 

The total time meter including the self- 
starting, 120-volt, a-c, 60-cycle, synchron- 
ous motor is contained in a two-piece 
Moldarta case having a flange diameter 
of 3% inches and overall length of about 
3% inches. The motor is of the slow- 
speed, sub-synchronous type, with jeweled 
bearings. All parts, such as the register, 
motor, etc., are readily removable for 1” 
spection, repairs or replacement. 

The 11-volt and 120-volt styles require 
approximately 1.5 watts for operatior. 
The 240-volt style requires approximately 
three watts. The synchronous motor will 
stay in step with voltages 12 percent 
above or below normal values. 


The total time meter can also be fur- 
nished with a special register providing 
one revolution per hour of the sweep 
hand. The sweep hand dial is_ then 
marked in 10 main divisions each 0! 
which represents one tenth of an hour. 
This register reads up to 9999.9 hours be- 
fore repeating. The above register is pal 
ticularly useful for production checks 
where it is desirable to obtain data ™ 
fractions of an hour. 
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Welding Rod 


THE LINDE AIR PRODUCTS CO. 


The Linde Air Products Company, 
New York City, has announced a new 
stainless steel welding rod for welding 
chrome-nickel steels of the 18-8 type. 
Known as Oxweld No. 28 Columbium- 
Treated 18-8 Welding Rod (patent ap- 
plied for), this is an important addition 
to the Oxweld line of welding rods. It 
simplifies the fabrication of products 
from 18-8 stainless steel and greatly im- 
proves the corrosion-resistance of the 
fabricated joint areas, the manufacturer 
claims. 

The outstanding and unique feature 
of the new rod is the inclusion of a 
definite quantity of the element colum- 
bium. Because of this feature, products 
fabricated from “treated” or “stabil- 
ized” 18-8 steel by welding with Oxweld 
No. 28 rod have full corrosion resist- 
ance and heat resistance in the as-weld- 
ed condition. No heat-treatment after 
welding is necessary. 


Water Treatment 
D. W. HAERING & COMPANY 


D. W. Haering & Company, 3408 Mon- 
roe Street, Chicago, announces develop- 
ment of sodium chrom glucosate, an alka- 
line organic chromate for the control of 
corrosion in brine systems, condenser sys- 
tems, and other aqueous systems where 
water is not used for human consump- 
tion. 

This new chromate chemical provides 
efficient corrosion control in brine sys- 
tems between a pH of 6 and 12, offering 
a wider range of protection than is pos- 
sible with the inorganic chromates. 

The material may be used in quantities 
of 50 pounds per 1000 cubic feet of cal- 
cium brine and 100 pounds per 1000 cubic 
feet of salt brine. Approximately one 
pound per 20,000 gallons is required to 
treat the average condenser water for 
chromate protection. 

This alkaline chromate requires no ad- 
justment before introduction and may be 
used safely in open systems without the 
development of chrom itch. 


Controller 
C. J. TAGLIABUE MFG. COMPANY 
C. J. Tagliabue Manufacturing Com- 


pany, Park and Nostrand Avenues, Brook- 
lyn, N. Y., has placed on the market a 
hew instrument to be known as Tag Num- 





Tag Controller 


ber 40 Controller, which is said to be 
Suited to the majority of automatic con- 
trol applications. 

he principle of control is basically the 
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TAG movement, which has been rede- 
signed for compactness in such a fashion 
that the few simple parts are accessible 
with exceptional ease. Tube systems can 
be interchanged with surprising facility. 

A novel spring lever designed to elimi- 
nate all lost motion multiplies the move- 
ment of the powerful capsular spring for 
sensitive yet positive control. The small- 
est change in temperature is transmitted 
positively and with great precision to the 
TAG ball air valve which in turn resets 
the rate-of-flow through the diaphragm 
actuated control valve. In the TAG Num- 
ber 40 Controller the sensitiveness is high 
and the accuracy is permanent. 

Indicating and non-indicating types in 
nine convenient temperature ranges and 
three pressure ranges are available in this 
new controller. 


Meter 
NATIONAL METER COMPANY 


National Meter Company of Brook- 
lyn, New York, manufacturers of Em- 
pire positive displacement gasoline and 
oil meters, has perfected a new auto- 
matic register which it is marketing un- 
der the name of the “Measurmatic” 
register. 

This new register is adaptable to all 
meter sizes. It has a convenient and 
plainly graduated vertical dial and a 
large indicating hand. As small a quan- 
tity as one tenth of a gallon can be 
easily read. 

The ‘Measurmatic” register can be 
pre-set by a single knurled knob.to any 
desired quantity from one to 1000 gal- 
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VAPOR RECOVERY SYSTEM 


SURE is a money maker! 


"It's been in operation just a little over a year and already has 
amortized its cost through saving the gases that we used to 
pass to the atmosphere. The figures substantiate my recom- 
mendations for S. & J. gas tight tank fittings and vapor 
recovery. 


That's the way many a petroleum engineer feels when he 
checks over the production figures of the absorption plant. 
Until you see the savings piling up, it's hard to realize the 
volume of valuable gases that used to be dissipated. 


S. & J. offers a complete line of gas tight petroleum tank 
fittings for the automatic conservation of gases. Individual 
units and complete system assemblies are illustrated and de- 
scribed in our new catalog No. 52-B. Write for a copy today. 
It will point the way to increased earnings. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 
295 Madison Avenue, New York, N. Y. 
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HAVE YOU A 
SLUDGE REMOVING 


PROBLEM? 


One refinery found that by 
cleaning gasoline condens- 
ers the Oakite way, every 
bit of sludge that had ac- 


cumulated on the vapor 
side was removed. 
Gasoline lines that were 


running at 115° to 120°F, 
dropped to 90° to 95°F, 
demonstrating the efficiency 
of Oakite cleaning. 


What is your problem? 
Write —there’s no obliga- 
tion. 


Manufactured only by 


OAKITE PRODUCTS, INC. 
50B Thames Street, 
New York, N. Y. 
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equipment is ‘‘headlin- 
ing’’ too often on the main- 
tenance repair list, it will pay you 
ies to look into K & M engineering special- 
ies. 

Simplicity of design and operation have given them a 
reputation for dependable performance, freedom from 
re. airs and long life. 

Write for bulletins or put your problem up to us. 


K & M PRODUCTS 


Back Pressure Valves Pump Governors 
Balanced Valves Steam Traps 
Air Pilot Operated Valves 
Pressure Regulating Valves 
Liquid Level Controllers 


Agents in All Principal Cities 


KIELEY & MUELLER, Inc. 


Main Office and Warehouse: Prd 
34 W. 13TH ST., 
NEW YORK, N. Y. 





Plant: 
NEWARK, N. J. 


lons. The valve control lever can be 
manually operated at any time during 
the run, without in any way affecting 
the pre-set quantity or the accuracy. 
The control valve is equipped with a 
shock absorbing cushion, eliminating 
the danger of damage to hose or pipe 
line connections due to sudden valve 
shut-off shock. 

With the “Measurmatic” meter, de- 
liveries can be made single-handed to 
remotely located tanks with no danger 
of spills and with absolute safety. It 
will also enable the loading-rack oper- 
ator to load multiple compartments 
simultaneously without danger of over- 
filling. 


Pipe Coupling 
S. R- DRESSER MANUFACTURING CO. 


S. R. Dresser Manufacturing Company, 
Bradford, Pa., has introduced a new type 
pipe coupling for plain end pipe. The 


new coupling, which is a form of union, 
is a simple pipe joint that may be con- 
nected in a short time with a wrench. It 

















Dresser Coupling 


consists of octagonal followers, gasket re- 
tainers, armored gaskets and coupling 
body. Making the joint involves insert- 
ing the pipe ends into the coupling 
(which comes assembled) and then tight- 
ening two threaded octagonal nuts with 
a wrench, the entire operation requiring a 
very short period. 


Safety Wrenches 
J. H. WILLIAMS & CO. 


J. H. Williams & Co., 75 Spring St., 
New York, announces a new “Non- 
Sparking” Safety Wrench for use in 
industries where fire hazards exist. 
Drop-forged from Beryllium-Copper 
and accurately heat-treated they are 
said to be superior in strength, tough- 
ness and hardness to wrenches made 
of any other known safety material. 








The non-corroding, non-rusting 
wrenches are finished in “Safety-Green” 
enamel, heads polished bright with 
opening sizes stamped thereon. They 
are available in both single and double- 
head patterns in a wide range of sizes. 


Belt Cutter 
FLEXIBLE STEEL LACING COMPANY 


Flexible Steel Lacing Company, 4607. 
4631 Lexington street, Chicago, an- 
nounces an eight-inch flat belt cutting 
tool said to employ a new principle 





in mechanical belt cutting. The cut 
is made by pushing the knife through 
the belt from one edge to the other, 
The knife is mounted on a plunger in 
a slot and is operated easily by a direct 
arm push without mechanical leverage. 
The knife goes “like cutting cheese” 
through most belting, but it will cut 
even the thickest and toughest belts up 
to eight inches in width with surpris- 
ingly little effort. The knife, of spe- 
cial alloy steel, will make several thou- 
sand cuts and is easily replaceable. 

The belt is held immovable by the 
equalizing clamp or hold down while 
the cut is being made. The clamp is 
also a guard for the blade. Clamp and 
frame are strongly built of aluminum 
alloy, the weight of the cutter being 
only four pounds and three ounces. 

The cutter is used either on th 
bench or is up-ended on the floor, if 
desired. 


Are Welder 
IDEAL ELECTRIC & MFG. COMPANY 


The Ideal Electric & Manufacturing 
Company, Mansfield, Ohio, has an- 
nounced the development of a new de- 
sign of arc welder, featuring unity 
power factor motor drive, as high as 
75 percent over-all efficiency, and an 
extremely fast arc with almost incred- 
ible recovery speed, the manufacturer 
claims. A unique arrangement of gen- 
erator windings utilizing a separate 
auxiliary differential field structure pro- 
duces an improvement in welding per- 
formance. Oscillograph tests show re- 
covery from short circuit to normal 
welding current in less than .01 of a 
second. The temperature rise of the 
machine has no effect on the current 
and voltage settings in this welder. 

The welders provide both 25 anc 40 
volt operation by a simple adjustment 
of the controls. This permits the use 
of the new improved high speed coat- 
ed rods, as well as standard uncoated 
rod, and also allows copper arc and 
carbon electrode work—all on _ the 
same machine. 


Many other features are claimed for 
the welder, such as their all-steel weld- 
ed construction, a dual control system 
for both voltage and current control, 
polarity ‘reversing switch and zero 
center individual current and voltage 
meters. Another exclusive feature 15 
the automatic brake which holds the 
welder from rolling when the pulling 
handle is lifted. These welders are also 
available for direct current motor 
drive, and engine drives. 
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Oster-Williams Bolt Machine 


Bolt Machine 
OSTER-WILLIAMS 


Oster-Williams, Cleveland, Ohio, has 
announced the new No. 922 bolt ma- 
chine and will exhibit the model at the 
forthcoming machine tool show in 
Cleveland. This new machine which 
will be furnished in both single and 
double spindle types is an entirely new 
design in both appearance and mechan- 
ical features, it is claimed. It is built 
for high production on standard runs 
in bolt plants and for increased pro- 
duction on an extremely wide variety 
of special work which goes into a 
manufacturers product. Its regular bolt 
range covers all sizes from Y%- to 2%- 
inch at spindle speeds ranging from 32 
io 196 revolutions per minute. A spin- 
dle bore of 3% inches and a vise adapt- 
able to many different types of work 
holders, give it wide possibilities for 
work of special nature. 

The double spindle machine is 
equipped with a mechanical reverse on 
one spindle so that both right and left 
hand threads can be cut simultaneously. 
The design of the No. 922 machine in- 
cludes the use of Timken bearings 
throughout and die head of tool steel 
hardened and ground. All dies are of 
high speed steel. The spindles are made 
of high carbon steel forgings, heat- 
treated and ground. 


Orifice Fitting 


ROBINSON ORIFICE FITTING CO. 


Robinson Orifice Fitting Company, 1453 
Santa Fe Avenue, Los Angeles, announces 
a new orifice fitting for handling gases 
and liquids. The main operating mechan- 
ism, which is entirely enclosed in the 
upper chamber, consists of a heavy sta- 
tionary screw and a follower nut, pivoted 
to the orifice plate carrier. This simple de- 


Robinson Orifice Fitting 


vice raises or lowers the orifice plate 
carrier and forces the carrier into its 
position in the lower seats. When the 
plates are to be inspected or changed, the 
carrier is lifted completely out of the 
upper chamber and is held in a convenient 
pos tion for servicing. 

The valve seats are covered in both 
open and closed positions. A full-floating 
plug valve is lubricated with an equalized 
pressure system. It is never necessary to 
lift the carrier manually because it is 
supported at all times. The orifice fitting 
has a quick change cover plate. Positive 
control of the orifice plate is maintained 
under all pressures. An indicator definite- 
ly shows the operator when the orifice 
plate is positioned in the pipe line bore. 
The orifice plate may be locked in place, 
preventing unauthorized changing of ori- 
fice plate setting. 


Mason-Neilan 
Field Demonstration 


NEW field demonstration service. 
believed to be the first of its kind 
and certain to be of outstanding value to 
large industries where instrumentation 
and control are major problems, was re- 
cently put into effect by Mason-Ne'lin 
Regulator Company of Boston. The new 
service unit, a specially designed truck, 
completely equipped with up-to-the-minrte 
reducing valves and control instruments, 
is making a nation-wide tour, giving 
demonstrations of modern control in im- 
portant chemical plants, paper mills, re- 
fineries, process and power plants. 
This demonstration unit makes it pos- 
sible for plant executives, process men, 
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Why not... 


let nature’s insulation 


protect nature’s product 


The processing of low cold test lubricating oils 
requires refrigeration. Temperatures far be- 
low zero are essential in refining this product. 


Old Mother Nature has wisely provided us 
with an insulation material without a peer in 
the field of refrigeration—CORK. In making 
CORINCO CORK PIPE COVERING for the 
insulation of cold lines, we merely put CORK 
in more convenient form. Therefore, by using 


CORINCO CORK PIPE COVERING you are 


assured of proper refrigeration. 


Write for detailed information. 


CORK INSULATION CO., Ine. 


General Offices 
155 E. 44th STREET, NEW YORK, N. Y. 


Branches in 
Principal Cities 











Too Simple to be 
PRACTICAL? 


That’s usually a technical man’s 


initial opinion of 


SPANO 


s 


“The Entirely Different Boiler 
and Engine Treatment” 


But simplicity is a fundamental of 
efficiency. And Sand-Banum’s efficient 
practicality lies in its simple, yet ob- 
viously fundamental, scientific action! 
After an exacting test Sand-Banum al- 
ways convinces the most skeptical. 
Sand-Banum eliminates any scale and 
corrosion problem because it holds all 
water impurities in Colloidal Suspen- 
sion and thus PREVENTS THEIR 
FORMATION. And SAFELY removes 
scale and corrosion by the process of 
Colloidal Dispersion! 

Furthermore, Sand-Banum comes to 
you READY FOR USE... in a small 
16 OUNCE CAN! 


Let us prove to you on our “Sat- 
isfaction or No Money” guarantee 
that Sand-Banum is the most prac- 
tical method of controlling your 
scale and corrosion problems .. . 
WRITE TODAY. 

American Sand-Banum Company, Inc. 

342 Madison Ave., New York City 

Stocks carried by 


WESTERN SAND-BANUM COMPANY 
Houston, Texas Denver, Colo. 
Fresno, Calif. 


and at other convenient points. 


HI-DEGREE 
COATING 


Where other paints en- 
counter high tempera- 
tures and burn off, 
CECO Hi-degree Coating 
adheres, providing a dur- 
able protection to steel 
and iron. Also, it retains 
its good appearance. 





Leading oil and gas com- 
panies use it to protect 
hot metal surfaces. You, 
too, could use it to ad- 
vantage. Try some and 
find out. 


CHEESEMAN-ELLIOT CO., Inc. 
Established 1876 
Technical Paint Makers 
641 Kent Ave., Brooklyn, N. Y. 


The CECO line includes effec- 
tive, protective and decorative 
paints for every purpose. Write 
us about your needs. 
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Mason-Neilan Demonstration 


power plant engineers and instrument men 
to bring themselves up to date on control. 
They can see, in a few minutes, what 
would otherwise require many miles of 
travel, and many days away from their 
plant. They can get first-hand informa- 
tion on the latest developments in tem- 
perature, pressure and flow control. Con- 
trol valve compensators that. prevent over- 
control, overheat protectors, drift com- 
pensators and frictionless duo-coil action 
are shown, all in operation. 

The complete demonstration is under 
the supervision of a control engineer who 
discusses problems, answers questions, and 
gives ideas on cutting maintenance costs. 
The unit is offered as a free service, no 
matter where it goes. 

The large number of requests for 
demonstrations that have been received 
guarantees the success of the adventure, 
and has definitely established the truck as 
a permanent part of Mason-Neilan mer- 
chandising plans. New York, Philadel- 
phia, Pittsburgh, Toledo, Chicago, St. 
Louis, Tulsa, and Houston are some of 
the larger cities included on the itinerary. 


Potentiometer Pyrometer 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, Con- 
necticut, announces the Wide-Strip Py- 
rometer, which is available in single-rec- 
ord, multiple-record and recorder-control- 
ler types. This instrument, operating on 
the potentiometer principle of tempera- 
ture measurement, has a built-in accuracy 
that commands attention it is said. This 
accuracy is made possible through a sim- 
ple measuring, balancing, and recording 
mechanism. 


A stainless steel lead screw, operated 
by an electrical motor under the direction 
of two galvanometer-controlled contacts, 
adjusts the slide-wire contact and record- 
ing-pen unit to maintain emf balance in 
the potentiometer system. This mechan- 
ism introduces an entirely new principle 
of operation into temperature measure- 
ment by means of the potentiometer 
method. 

Design of the balancing mechanism is 
such that all mechanical backlash is taken 
up, making it possible to magnify scarcely 
perceptible deflections of the galvanometer 
pointer. No clearance is required between 
the pionter and the chopper arms. De- 
flections smaller than 1/1000 of an inch 
are easily measured. 

The pen movement is always propor- 
tional to the size of the galvanometer 
deflection. This accounts for the quick- 
ness with which balance is restored and 


for the speed with which temperature 
changes are written on the chart. 

The slide wire contact and recording 
pen are mounted on the same carriage, 
This feature simplifies mechanical con- 
struction of the instrument and elimi- 
nates errors due to backlash, lost motion, 
ete. 

The carriage on which is mounted the 
slide wire contact and recording pen, runs 
on four wheels over a substantial two- 
rail track. Three-point contact with the 
rails insures positive motion. It is driven 
through engagement with a_ hardened 
steel pin by a stainless steel lead screw, 
The lead screw, mounted on permanently 
lubricated ball bearings, is driven by an 
induction-type motor. There are no fric- 
tion clutches nor ratchet mechanisms 
used. 

This pyrometer records on a 12%-inch 
chart; is equipped with a 1%-inch indi- 
cating scale that can be read easily at a 
distance ; uses a heavy-duty galvanometer 
enclosed in a dust-proof case; has a du- 
plex slide wire mounted in such a posi- 
tion that the slide-wire contact and pen 
are integrally mounted on the same car- 
riage; is designed and constructed to 
withstand an unusual amount of neglect 
and misuse; is housed in a convertible 
case which is moisture, fume, and dust- 
proof, a case combining in a practical 
way genuine utility with balance and con- 
servative beauty; is fully automatic in 
operation; is simple in construction; is 
easy to service in the field by the user. 


Gate Valve 

THE OHIO INJECTOR COMPANY 
The Ohio Injector Company, Wads- 

worth, Ohio, announced development of a 

new design in all iron gate valves in 

sizes one half-inch to two inches, which 





O.I.C. Fig. 266 


is cataloged as “O.I.C. Fig. 266.” The 
valve is designed for 200-pound working 
pressure, is solid wedge type, stationary 
stem, and is recommended for acid, alkali 
and ammonia service, or any service 
where a cast iron valve is required. This 
valve is equipped with a follower gland 
and can be packed under pressure. 
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Petroleum Technologist, a Chemical En- 
gineer, proven producer of results, 21 years 
experience, last 10 years engaged in oil re- 
finery equipment design, construction and 
sales for large manufacturing firm, seeks 
connection, Address Box 256, care The 
Refiner, 3301 Buffalo Drive, Houston, Tex. 
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